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NEW PLYMOUTH IS THE 
WORLDS SAFEST race CAR 


First Car ever built on High-Speed Safety Principle 


Cue evarween Pred Zeger 


Today’s congested 
highways demand this 
New Kind of Car 


Aves tte ey wel 


up much 
And there 
are almost twice as many of them on the 
nation’s highways today as there were 
just 10 years ago. 

That gave Plymouth engincers their 


syncro-Silent 
‘Transmission simplifies gear shifting . 


tren today, Plyrourh ial the oly 

Ione priced cor uh Hydrate Brahe 

makes it effortless as well as noiseless, 
But probably the biggest change you'll 

notice will bein the rid 

jouncing have been de! 


im 
Introduced by the famous” hifi” care 


tion for its occupants... that is, a 
“high-speed safety car.” 

So they started with the engine of the 
new Plymouth. They inereased its power. 
And that worked both ways. It gave 


Fulttenerh water Jackets and directional 
Circularion reduce engine hee, 1076 


by thenew Plymouth’s: o 
Newweightdistribution ... theuseof 
new-type Mola Steel front springs and a 
sidesway eliminator .. . make you glide 
over the rough spots in the road. 
Any Dodge, DeSotoorChrysler dealer 
will demonstrate thenew1935 Plymouth. 
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22,000 Articles on Every 


Practical and Cultural Subject 


vholesale orders for 25,000 
copies bring manufacturing 
comts way down. We 

to you, Format same 
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ENCYCLOPEDIA, 


HLLUSTRATED 


The Modern Encyclopedia is 
Encyclopedia Brandnew In co 


A REAL Encyclopedia 
Complete in ONE VOLUME 


‘The Moder Encyclopedia is astoundingly complete in scope, covering the range of 20 
big books in ONE convenient volume. It offers the essential 


WISE & CO. 


in ONE Volume 
encyclopedia is a 
to 2elf instruction f= 


FREE for Examination 


‘The Modem Encyclopedia sold origi 
nally" for $3:s0—a phenomenally low 
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THE SPURIT 


‘Tue value of a nation-wide telephone service, under 
cone unified system, is reflected in the day-by-day 
efficiency of your own telephone. It is given 
dramatic emphasis by an emergency. 

Sev 
phone h 
Great Lakes and ravaged a section 1: 
Thousands of telephone poles were broken. Thou- 
sands of miles of telephone wire were snapped by 
the weight of clinging sleet. Telephone communica- 
tion throughout the country was affected by this gap 
in the Middle West. 

To restore the service quickly was beyond the 
power of the local telephone companies. Had they 
een forced to tackle the job alone it would have 
taken months and imposed a heavy financial burden, 


al years ago, the worst sleet storm in tele- 
ory swept north from Texas almost to the 
miles wi 
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TELEPHONE 


OF SERVICE 


Instead, the full resources of the Bell System 
were thrown into the breach. From the Southwest, 
from New York, Pennsylvania, Ohio and the North 
west, the repair trucks started rolling into the 
stricken area, 

Even while men were on their way, the ware- 
houses of the Western Electric Company started 
shipments of tools, wire, poles, cross-arms and other 
needed equipment. It was only because of standard- 
ized material and standardized methods that the 
emergency was met and service quickly restored. 

Telephone service as you know it today would 
be impossible without the unified Bell System, 


The Western Electric Company is the manafactaring, distributing 
and purchasing organization Jor the Bell System. Centralized 
‘octcity ofthis kind means better quality at lower cost. 
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PROTECTS THE FINISH ) 4 
Pita wexruen 


Be sure to insist on Simonisand the 
improved Simoniz Kleener f 


car. Try these wonderful prod. 


make your car sparkle like new 


againand keep it beautiful for years. 


‘Rusty screens can be cleaned wi 


ction that will not clog openings 


Spring Repairs 
I g I 


FOR 


By R. M. Bolen 


tersary, Popular Sciwce Institute 


LTHOUGH crisp winds may still 
persist, March is the ideal month 
for starting spring repairs. Even 
the mildest winter takes its toll 


though you plan a 
even a new roof, tl 
ir simple spracing-up tep 
the made to put your house 
Tf you were rushed last fa 
stored your screens as quickly 
to make room for storm wit 
fs the time (0 go ov 
Screens that are torn or ripped should 
come in for first consideration. If the 
ate not too large, they can be 
patched with squares of screening. un 
raveled at the edges and interlaced in 


es that must 
ik in shape. 
nd simply 


AILING 


HOUSES 


the original netting, Long tears generally 
can be mended by sewing the edges t0- 
ether with strands of wire pulled {rom a 
Strip of unused screening, 

Tf your screens are of the type that 
rust, your next job will be to brush them 
lean and paint ther, Asphaltum varnish 

d with turpentine may be used, oF 
regular green screen enamel can be pi 
chased at your neighborhood hardware 
Store. oiled linseed oll mixed. with a 
Fitle turpentine and enough lampblack to 
give it color also forms an even-drying 
coating that can be applied with a close- 


grained sponge instead of a brush, ‘This 
mixture can be tsed one year and spar 
Varnish thinned with turpentine canbe 
applied the next 


A trip to your attic in eatly spring will 
soon show you how your roof has fared 
uring the winter. Tf there are leaks, the 
‘water from melting snows will have left 
its mark of discoloration on the inner 
boards, Mark these spots carefully and 
make repairs from the outside, locating 
the spots by having your neighbor rap on 
the inside of the roof with a hammer. 
Don't be surprised if you find the faulty 
shingles several feet above the location 
of the spot. 

To repair cracked wooden shingles. cut 
strips from a sheet of asphaltum roofing 
making them long enough to reach from 

it of the shingle to the first row of 
shingle nails and about five inches wide. 
Then simply lift the shingle by peving it 
‘up carefully with a screw driver, slip th 
Sip under it so that it is centered on the 
‘rack, and hammer the shingle back into 
place” The heat of the sun will melt the 
sphaltum enough to make it stick 

Tnspect the flashings around the chim. 
ney and vent pipes, Prepared cements can 
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bbe purchased that will mend any leaks 
that may be present at these points. Also, 
o over your eaves troughs. Clean out the 
dirt and leaves that may have collected 
daring the winter and fall and make sure 
thatthe dawn. spouts make good con- 
nections with the drains 

Tn patching the cement work around 
your home, the secret of success lies in 
| sing good cement. The other ingredients 

sand and gravel—also: should be clean 
‘and {ree from clay 

“To repair a break in a sidewalk, such a: 
those caused by the heaving of frosted 
around, first carefully remove all of the 
broken pieces, Brush the surface well with 
fa sttf brush to make sure that even the 
Smallest bits of loose cement have beet 
removed, Soak it well with water; it not 
only helps to remove the dirt but also 
prepares the surface for the new cement 
| IP the break is smooth, roughen the sur. 
| face with a cold chisel to furnish a good 

bond. 


| JFOR. antl jo, mie the cement by 
F iting tine prof ceo ae 
coment its logs fue tag ac 
taut and thee far pel shoul be 
Seed Measure then ctl 
ies wl Belo sing a east 
ifthe Hak atthe ie ofthe wal 
phee setae hoa ong the doef 
| Ee a's orm and inthe be at 
Teil hay apres te po 


porous cellar walls that are continually 
Feaking dimpness. Dig a narrow ditce 
around your house 10 espone the Toxnds- 
tion "and then apply two coats of hot 
ital coal a he ote ur 
pared. coatings that canbe applic 
cal also can be obtained * 

| “An inexpensive, colores solution for 
dtamp-proohng cella walls from the insite 
can be made by dissolving. paradin, In 
Kerosene, using about one and ‘one ha 
pounds of parain for every gallon of the 
Toivent, ‘The kerosene should he warmed 
Eaefully to shout eighty deg 

frit and the parafin ai 
Naturally. extreme care must be used 
ith heatine snd appiine the mitre 


TERY often, a leaky cellae wall can be 

traced directly to a crack, In this case 
the home owner can put a Saturday after 
noon €0.good use by chinking it with ee 
ment. Spray the rack well with water, 
and then stuff ina rich mixture of cement 
tevwhich a small amount of Hime has been 
added, Incidentally, hydrated lime added 
in the proportions of one part to every 
ten of coment will tend to make any mix 
miore waterproof, 

[As spring ets under way, each week 
will present other jobs to the home own 
er, Shutting down of the furnace will ail 
for a general cleaning and whitewashing 
Of the cellar, ‘Milder weather will allow 
Interiors to be painted and windows (o be 
tlazed. And the end of the May rains 
‘ill olfer ideal weather for painting the 
outside 
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‘When the ground is soft, put an end to | 


TRANGELY cnough, the coat of re- 
tiring on an income seems to bother 
some people 
Te shoulda. 
Ir you save eve 


as Tittle as Ie a 


oi Your old 
Oruave $1.77 aday ar mention above, 
snd saturally you get ten times av sch 
| ince when Jou fei. Save move an 
eet more. 

‘What it cots to retire is ot ae impor 
tant a question as how much income 
you went eush month when you're 
35 0r 60 years ol 

Here’s what most men went 
Generally when a man get to be around 
| 40 years old, he Knows he has only about 
| fitccn or twenty more active year eft in 

which to ave fori old age. le know he 
hha about Bftee years ater he reaches 60 
for which he must save in advance—or 
accept chasty. 

‘How mach does he need? $25 « month 
foe Hite? $100 @ month for Me? $250 0 
month for ite? 


He knows ordinary met 
fare both slow and risky. He dare not spend 
hii capital for fear of using it up too fas 
He doesn't know bow long it will lat 
‘Thus he may be facing poverty in the 
years he needs money most. 

| "Here is why the Phoenix Mutual Retire 
ment Income Pian i better foe the man 

who wants a simple 

way to have plenty. 

‘of money when he 


monthly income for 
life when you retire: 


aa, 

a hs 
PHOENIX 
MUTUAL 


LIFE INSURANCE COMPANY 
‘Retabiished in 1851 


How a Man of 40 can 
RETIRE AT 60 
BY INVESTING ‘1.77 A DAY 


$10 a month, $50, $100, or even $500 
Gepending on the Plan you select). You 
‘can arrange to retire at 55, 60, oF 63. 

2. When you retire by this Plan, you 
never face poverty as long as you live. 
You always got money every month. 

3. Leave your wife a cath income fr life 

case of your death before retirement 
age. (You can add this provision to your 
Plan if you are insurable, and also ad the 
following’) 

4. A monthly disability income for your 
self, if before age $5 serious illness or ac 
‘Sent lays you up for six months oF more, 

{on'e such a plan worth having? 

The bert of it i, anyone can afford to 
invest something regularly when the re 
‘ward Is Une chance to retire for life! 


How to Select the Right Plan 


‘To find the cost of the Income Plan which 
bert meets your own needs, first decide 
when you want to retire, and how much 
income you will want each month after 
fetiement. When we know thie and your 
Dresent age, we can tell you the eost to the 
‘exact penny. And usually every cent, and 
more i mort cases, comes back to you at 
retirement age. 

Write your name and date of birth ia 
the coupon below and ecnd it today. We 
will mail you an interesting illustrated 24 
page booidlet which tele all about the 
Phoenix Mutual Retirement Income Plan 
fand how it works, 
You will be maited « 
copy without cost or 
obligation. Send for 
your copy now. The 
coupon is for your 

Stongr abate 


Pwoennx Murat 


T Sena ora ty mat, without obtis 


Java Has Everything 
—Except Home Workshops! 


T Ant living as a doctor on beautiful Java, 
in the rather large town of Semarang, pop: 
ation 250,000. We have everything here-—tots 
‘of interesting medical work, and in the eve 
hings concerts, movies, 
clubs, and other en 
tertainment. But—no- 

‘is inierested in 
‘workshop. 
‘The general belief 
that, the heat is too 
treat, which It Is not, 
sid never exceeds 
ninety-three degrees. 
Tam the ooly ama 
te hee ww 
sesses a 0. 
itraphie dark room, of 
Which T am rather proud, Porvrar Seursce 
Mowrmy a veo: mich nave im Semarane. ES 
you cr ‘an article on lass blove- 
ing, T would be very much obliged —P.V.0,, 
‘Semarang, Java, 


It's a Slow Bullet but 
It Would Get There 


Tx axswax to the problem submitted bye 
B. HL, Georgetown, Ky, I would say that 
the train were traveling at the rate of Bfty 
mies an hour and a bullet were fred from the 
faboose toward the engineers cab, and the 
bullet traveled at exactly ity miles per hour, 
it teould reach the cab. ‘The bullet, being 
fired rom aboard the train, is already trav 
‘ling ‘tty tiles per hour even. before 
fired, When i eaves the barrel a 
‘of hity miles per hour, that 
Felated direct to the train. 
therefore be traveling at 100 miles per hour 
with reference to the ground and Bity miles 
Fer hour faster than dhe trio Tk wil rac 

fab in the same length of time it 
tates the sie lo prewree the suse tance. 
Perhaps, with some encourasement, BAH. wil 
gequh rl poblem—F, White Pai, 


Getting the Most Out 
of a Piece of Tin 


‘Haun i a sensible problem for a mathema- 
tician: T have a piece of tin eighteen inches 
square. I want to:miake from this tin a water 
fontainer that will hold the greatest amount 
fof water possible. What size would the con- 
tainer be, in height and width? Also, what 


Sire squares would have tobe eat out and 
srasted? Many of 
Tenders wil beable #95 
‘work this oat may i 
te'Some sy that the 

and width have 
Woo, sre wronc. ‘This Se! 
problem ‘isa ite 
hore dificult than the one about the wire 


ing to do with it. 
stretched around the earth. How many can 


‘are wrong. Oth 
ers say that if only. 
solve it?HIM., Utica, Mich, 


‘one square inch is ut 
‘ut ofeach corner, the 
resulting container 
‘will hold most, They, 


y 


But How Could We Make 
the Bugs Tune In? 

Tx a nicest isue you published an article 
about Killing insects with radio wavesy and 
Another about hiling rms in decayed teeth 
iy the same method. Why could not radio 
‘eaves be utlized to kill all the insets, germs, 
nd other pests that_e have to. contend 
wrth? Maybe the waves could be sent out at 
long range without the se of ‘lctrode, 
earng Targe areas of pets at one time 
TH, Dayton, Ohio, 


Now That He Has the Boat, 
He Wants a Shrimp Net! 


1 at ‘completed and launched the 
Hy fowboat for which You pa 
your August itue, and I must 
Sythe L am dove than deed with the 
‘lls. She rides well in the water and floats 
1 lighily as a eanoe. You are certainly to be 
congratulated on the splendid design. 1 have 
‘not had a chance yet to try her with a motor, 
‘but Lean see from the way she handles with 
the oars that a light twin will make her split 
the water. We fish in salt water off the coast 
of Georgia, using live sheimp for bait, and a 
shrimp easting et is 
‘almost “an esential 
part of "our equip 
ment. How about 
Funning an article 
showing how to make 
fone? They are equally 
food for casting for 
‘minnows. Tam. also 
interested in a small 
cabin cruiser, say 
‘twenty-four feet long, 
‘of shallow draft yet 
seaworthy” enough ‘to 
take out on fai days ten or fiery miles to 
the gulf stream. 1 kno 


‘would fad many 
readers interested fa wach a craft. Tt could be 
powered with a converted VS Ford motor, or 


WHO Sai0 Wer? 


Microscopits, Attention! 
Here's an Easy One 


Ty sour stagnant water I was examining 
under the microscope, Tsaw a long, transpar= 
fet, wormlike creature that was blunt on ‘one 
tnd and tapered down to a fine point at the 
ther. It had organs runaing from the in- 
terior end to a point midway of the tal. 

‘wonder if some feader could help me out in 
entifying the creature—W.C-M., Peotia, Il 


This Sounds Like a 
Corking Good Idea 


Heat's a hint for the amateur chemist 
sehose cork stoppers are eaten away by Ive: 
‘Take a cork that fits the bottle and make a 
plaster mold with it. Fill the mold with melted. 
fend, and when it is cool file the lead stopper 
smooth. This stopper will restt the action of 
Iye- How about plans for 2 microtome fitted 


with an old razor blade, and instructions for 
ting t?—LJ-L., Philadelphia, Pa. 


Some Competition for 
‘<4 Weather Man 


your recent article on “Making a 
Wind Guage” (PSS, Janse p. ea) with 
great interest. 1 have 


and this gives me my. 
first opportunity to 
et started on it. Tt 
‘Seems to me that with 
lite practice we 


Average than the pro- 
fears “ho ro 


hope Jou'wil pubis more iafermation on 
weather, describing. such instruments as a 
ecording thermometer, mercury barometer, 
hhygrometer, and seismograph. 1 would also 
‘appreciate suggestions ay to any instruments 
T'will need to buy, and where they ‘can be 
purchased—HS, $i. Louls, Mo. 


‘This is to express our appreciation of the 
article on the homemade anemometer, in the 
January sue, Tn our work of iding and 
soaring the weather play «highly important 
part. We recently found that an anemometer 
‘was a necesity, and were about to x0 to work 
{0 desizn one for ourselves. Your instrument 
isis the il —“tateeoune Glider Chu, 
intercourse, 


Try to Theill a Microscopist 
With a Racing Car! 

1 vcuex with Miss MLD, of St, Augus- 
tine, Fla. Why not pat in more aries on 
tuachines? ‘Chemistry afd microsapy are 
Nery interesting subjects, but they don't give 
Zon the Cel of Seg ur a eine rn 


fr dese ear, Why not 
{some dope on racy cars? T've been fooling 
around with one and have had a Jot of fun— 


RS, Hanover, NH. 


A Britisher Must Have His 
Umbrella, Even at a Fire 


A mucexr issue of Porcian Scuxcr 
Moxratty showed London firemen using a8 
bestas suits and um- 

brellas for protection 
against sparks and 
brands. Having once 
held the business end 


My wore, | roRCOT 
pr unpretuat~ 


the ground), T have 
rave doubts of ‘the 
practical value of the 
Uimbeellas. Wrestling 


firemen can have their asbestos umbrellas; 


POPULAR SCIENCE MONTHLY 


HERE’S YOUR CHANCE TO 
WIN A $3200 BOAT 


THE VALSPAR AWARDS 


FOR BOAT OWNERS 


Asmakers of Valspar Yacht Finishes 
we are naturally proud of our Marine 
Paints and Varnishes. 


Buc we don’t ask anyone co take 
our word about them. 

We do want boat owners to prove 
the quality of Valspar Marine Paints 
and Varnishes to each other in their 
‘own practical way. 

That's why we offer the Valspar 
ards. 


For the fourteen best answers to 
the question, “Why Valspar Marine 
Paints and Varnishes are best for my 
boat" we offer the extraordinary 
awards listed at the right, 


Alll you do is 
write two letters 


Letter No. 1, Fill our the entry blank 
‘on this page and mail it to us. This 
qualifies you to compete. On receipe 
of your entry we will send you com- 
plete rules by mail. 


Letter No. 2. After receipt of these 
rules, write us in your own words 
why Valspar Marine Paints and Var- 
nishes are best for your boat. Send 
this to us not later than June Ist. 

By July 10th the awards will be 
made. They will be shipped as soon 
as possible thereafter. Names of win- 
ners will be announced in the August 
numbers of the yachting magazines. 


Remember— 


©To compete you must own a boar— 
any boat from a rowboat up will do. 
To qualify youmustsend in theentry 
blank with all questions answered. 
To have your entry considered for 
the awards you must conform to the 
rules which will be mailed to you. 


Good luck to you! 
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THESE ARE THE 


VALSPAR AWARDS 


FIRST AWARD 

Wines Coie ft 

MATTHEWS 2500t Motor Sailer compete 
‘extras, Grey Sea Scout Motor electri arte 

(CAPE COD 26fooe Ausiliary Schooner; Palmer 
Little Haakie engioe; fully equipped 

GAR WOOD 254o0¢ Runabout; peed 4 miles; 
‘Chrysler Imperial 125 hp. motor 

DODGE 25%44fo0r Runabout; speed 35 miles; 
Lycoming 165 hp. modo 

CHRIS CRAFT 22-fo0r Resabour mode! 29; 
speed 35 miles; Chrysler Imperial 125 hip 

HACKER 25-00¢ special Runabout; sped 36 
tiles; Cheyer Inperiat 125 bp. toto. 

CHRIS CRAFT 30fo0t Double Stateroom 
(Criner; eyliader Chrysler motor. 

WHEELER 30oot Playmate Solan Sea kif 
Chrysler Crown tedaction gar engine. 

WHEELER 284o0e Deluxe Playmate Solan 
Cruiser; Chrysler Ace mocse. 


3 SECOND AWARDS 

Winner? Chet oe 

Soot Outboard Hsll—Old Town Model C, 
‘complete mith all extras but without cogioc 

3K p. 4 cyl Eviorade Imperial Speedy Qual 
oudboard motor. 

(Class A Seandard Sailing Dinghy—Dyer Dink, 
fully equipped. 


10 THIRD AWARDS 

Winners? Chis of 

Lemaire Marine Glass « Sect 0 Signal Fags 
(New Code) = Philo Bost and Auto Rad 
Modst No. 11s Searchlight No. 30-1 Mile 
Ray—deck mounting » Alcool Store} bara 
6: Ariocrar model © Under ght Compas and 
Bionacle + National Marine Speedomceet for 
runabout « Jones Tachometer = Diving Hel 
inet, with doable action pump and tube» Air 
Blase Elecrc 


HERE IS HOW 
YOU ENTER 


Simply fill in this coupon and mail 
it to Valentine & Co., (Dept. P-3) 
386 4th Ave,, New York, 


1, Name 


2. Address 


Type oF rig of boar owned 


4, Length, 


Do you lay up at a yard, 
6, Iso whae yard? Name 


Address. 


Do you do your own puinting? 
S Hoot who does? Name 


Address 


9. Where do you buy your paint, varnish, ete.? 
Name 


Address, 


10, Who specifies the make of paint and varnish 
‘on your boat? 


11, What is her color scheme? 


Cabio, ounside 
abi, ose 
Hl 

Bottom 


Deck and cabin top, 


12, Ifyou should win frst award which of the 
‘models would be most interesting to you? 
Ifyou will tell us we will ask the manus 
facture to seo you full information. 


Chieago, TL 
One Good Problem Just 
Leads to Another 


Looxs like the boys in Our Readers Say 
fare going in for some heavy mathematics. 
‘More power to them-—and please print some 
‘more ‘problems. We 

ean take it. TM hel 
the work alone wi 
the following’: A frus- 
tum of a cone has a 
slant height of ten 
ty-four inches and up- 
per diameter “of six 
Inches, What should 


tum? Throughout the 
depression have al- 
‘ways managed {o scrape up enough money to 


Duy. Poruax Sensex Monvmey. 1 just 
cnuldn’t miss Our Readers Say with its inter- 
‘esting problems—F.L.M., Aurora, Il 


Knowing What To Invent 
Is the Inventor's Business 


‘Twue's Just one thing wrong with the 
suggestion of V-E-HL, Los Angeles, Calif, that 
‘ou start & “What "To Invent” department 
ing what to invent. what inventors 
really get, paid for; once the need is seen, al- 
‘most anybody can figure out how to meet it. 
For example: Thad long been ivitated by the 
paper wrtppers you find ‘on lump of sosar 
In some restaurants. To peel off the wrapper, 


you had to get your finger nail under the 
‘avert of the paper, I. suppose 
‘everybody ‘lie had experienced the same tn~ 


fonvenience but nobody did anything about 
{t apparently accepting it as one of the irti- 
toting things in life. Then suddenly, one day, 
tn my favorite resturant I dacovered tha 
the wrappers had changed. There was 
Jesting fab on the overaping edz, 
Iam easy matter to grap i and tear It of 
‘Simple, wasn't it? Somebody had just used 
his noodle, But the real work was in seeing 
that something could be done about the mat~ 
anybody had thought to list this ina 
at To Invent” column, he could. have 
gone on himself and worked it out. The best 
thing for the would-be inventor to do i t0 
ccultlvate the mental habit of always asking 
himself, “Isn't there a better way to do this?” 
[, New York City. 


Regardless of Physics, 
It's Bad Table Manners 


1 mavt-a problem which has proved a hard 
ee Ce ey A ee 
w ten yo, ck only 
Th the neck of a bottle and then exhaust the 
air from the bottle, it is the presure of the 
fir on the ouside, and ot the suction on the 
fede, that ps the cork But Row does 
i fe apply" ‘when you suck yp a 
pe Ld = our mouth 
oct seem that the presure on 1 
puta could push it 

Inf the pressure were 
teerted om the end of 


get anywhere. It 
Coulda’t be pushed on 
both side and end, be- 
causeit'shanging limp. 
So how come? T wish 
somebody would give 
‘mea lift on this probe 
Tem, for the sike of my peace of mind — 
ILP,, Geneva, Switzerland. 
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A Reader Rallies to 
the Defense of Darwin 
T swovn Fike to say this much in defense 
of Darwin's theory azsint the attack af 
Siot'ot Fullerton: Cal: In the fmt place t 
niet see where he ofers any substantial ace 
Suen against Darwin's theory. Darwin's 
sie a th ead not ith the ma 
terial of which le fs composed. Chemistry, 
Sv wel av pip, s ody of natural laws, 
Sods study of how man may use them to hit 
‘ven advantage. Water Ba natural compound 
incaue the valence of oxyzea is two and the 
TSeapesed of Fro Polanco yarn ts oot 
be ao Folumeso ‘eon 
Solume of oxygen, Valence ia natural lee 
Tat sates whether or aot two elements wail 
Combine and if they il cmBine. wa 
feoportions Because of thi, water the same 
{odny as t was milion: cf pears ag0 when 
the carth wat a mas of molten rock being 
{en from the aun by a psi eet body 
Suppose tat the natural laws did not 
itu Water might oce day be hydrogen per- 
‘ead the met day” mig any 
tur into its repetive gases 
Into the atmonptre. Da 
ling periods of Gin animale and plans ether 
developed or degenerated according to thir 
fmvitment and the amount of competition 
ach encountered in ks life. He ako said that 
according to whether 


win said that. over 


ing for jumping 
through the air either 
while playing, or while 
hunting.foundthroush 
the course of ages that 
their scales were grad 
‘ally turning to feath- 

‘that what 


‘upon the stability of the laws of nature— 
PHL, Fort Wayne, Ind. 


There's No Frusteating 
This Math Shark 

Tens in mathematics handed oat 
by EA, Sault Sate Mane, Mich, were Ast 
muscle builders in. pencispushing. 1 reler to 


the “helix on a frustum of a cone” and the 
‘problem in heat absorption. On the 


ct temperature of the oven: the time f ioe 
fits, theoretically WH, Det, Mich 


Inventor Finds the Answer 


have it manufactured and marketed —J.P-D,, 
‘Milwaukee, Wis. 


It Might Be Easier 
To Dig Somewhere Else 


T auvr been aftaid for some time that some 
math bug would send in the problem about 
the horsein the circular field and that 1 would 
ot have the will 


Correct t0 about four tenths of one percent. 
Since the solution of the equation obtained 
integrating is a cuteand-try, or "Newton! 
‘method” solution, 1 left it at 180 feet rather 


than carry it furs. Now 7 as ope: A 
‘man diss well twelve feet ip diameter and 
finds a log two feet in diameter 


pedabee hed 
oe 
Wn f'te vole of the secon of the 
Bei ce stirs 
Serer be 
J.J.T., Shadyside, Ohio. 


More Kind Words 


for the Vapor Buggy 
T saw the request of FHL, Lincoln, Kant 


hhave been wondering a lot myself about why 
they are not being used now, and would like 
to see an article on them. To my mind, the 
‘great handicap of the steam automobile fs the 
iia ‘of "senerating seam in a mobile 
‘unit. The steam engine is really simpler and 
requires less parts than an internal-combus- 
ton engine—LC., Memphis, Tenn, 


Lice FH, T 


am a steam-automobile en- 
thusiast. I ktow from experience of the ad- 
‘antages of thie form of power for automo 
bis, having formerly owned a car of this 
type—FRN., Baltimore, Md, 


And California Is Stilt 
To Be Heard From 


Ler GSL., of Neweastle, Australia, who 
boasts of fifteen days of fine weather, medi 
tate upon this: Ata Civilian’ Conservation 
Cory amp here at Tucson, where outdoor 
ork is done exclusively, they lost only three 
hours of work all last winter (from 
ber to June) on account of bad weatl 
GER, Tucson, Ari 


A Late Flare-up 
of the Cheistmes Spicit 


Marae some of your reales can explain 
‘While experimenting with a Ford spark 
coil, I connected up a burned-out Christmase 
tree bulb to the sec~ 
‘ondary terminals. The 
filament, in. the bulb 
was perfect except for 
2 small break about 
fone fortieth of an inch 


em 


& 


‘was. Is this due to some kind of gas inside the 
bulb? If not, what caused it? J.B, Wind- 
sor, Conn, 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 


Ever thin FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 
: a ie | A Complete Mastery of 


You MATHEMATICS 
_ Need | 


to 
make this 


Cruiser 


WITH, « pocketknife, some sing 
edged razor blades, and a few simp 
tools that are tobe’ found in every 
Household, anyone can now bull 


Send No Money 
fer 


| eee 


beautiful 12 in, long model of the power FREE EXAMINATION 
ful new U, S, battle cruiser Zudienapolis 
Our compicte kit of materials makes it 


easy—so easy, in fact, that the man of 
boy. who has ne 


ti : 
ioe ad Si ee 
Various deck “steps” cut out, With such 
2 good start, you eannot fail to lay-out 
the rest ofthe work accurately, especialy 
as there is @ blueprint and an’ lusrated 
inaction seo fo guide you 
e-aeven pieces of 
e various turrets, 
round stock for 
sheet metal for 
Tuulder, propeller, shaft braces, and an 
boar f he cote tikes | * iL - 
Tunnel bases, turret mouots, ad 
parts} soft wire in two sizes for Hundreds of Industri 
masts, derricks, guns, davits, cross arms 
Hlagpoles, and ‘the like; an’ envelope of 
‘acing, and three bottles of the high 
‘st grade enamel 


Postpaid Complete $1.50 


thousands of Products 


Popular Science Homecralt Guild, 
381 Fourth Ave, New York, N. Y 
Pe 

ie with enum 

building 0, 

Tndianapats. T 


One Formula Alone May 
Be Worth Hundreds of 
Dollars 4 


Adress 
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Now even the roof is steel! 


new solid steel 


‘TurRET lop 


FISHER. 


Featured on 
—_r"T Cigepete), PONTIAC and ¢ 
Closed car models for 1935 
a 
be 3 i 3 
~~ 
“* 


The turret of the moclers battle 
thipy arched and crowned for 
strength, is the highest deveiop- 
ment of the principles uiilised 
by Pier in the mew solid steel 
"Turret Top for closed cars 


Fister engin: 
ars that a roof of steel w 

rable thing for the modern 
closed cae. Yet no one had ever suc 
cessfully created such a roof, It 
involved new methods, new prin- 
ciples, the designing of vast new 
presses. 


have realized for 


the 


Huge sheets of rough, seamless steel 
had to be drawn and fashioned into 
these beautiful, protective roofs. 


Now, success has crowned Fisher 
efforts. The safety steel roof bas been 
perfected and named the"TurretTop” 
from its resemblance to the armored 
battleship turret. 


This roof is all steel — even to the 
bows—and is unit-welded to the 
steel body panels. It is also singu- 
larly smart and graceful —and 
scientifically insulated againse heat, 


R 


noise of any kind—even at 


high speed. 


advance in motor car safety 
a decade—and one of the greatest 
advances in smartness also. 


Of course there are other worth- 
while advantages in Body by Fisher 
for 1935—Fisher No Draft Venti- 
lation is as important as ever — 
and you will find full streamlining, 
more luggage room, 
windstream V-type 


PONTIAC 


7 
fisher, 


CHEVROLET | 


uk 


windshield, wider seats, more head- 
room, bigger doors as well. 


Bue the most vital advance of all 
is the new solid steel "Turret Top” 
roducedon the newChevrolets 
(Master De Luxe Series), Pontiacs 
and Oldsmobiles—and found, /ike 
Body by Fisher, ONLY 
on General Motors cars, 


BODY BY FISHER ox Gexenat Motors CARs ONLY: 


CHEVROLET 


= PONTIAC + OLDSMOBILE « 


BUICK + LASALLE + CADILLAC 
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se , J. BROWN, Stitt 


Pianes'That Go Straight Up 


OPEN NEW FIELDS FOR AVIATION 


wheels touched the concrete of a. pier and 
rolled Jess than a dozen feet. With balanc- 
ing wings eliminated, it represented the 
latest style in autogiros. The flying wind- 
mill has taken another step toward the goal 
of a thousand inventors, t 

An autogiro can descend w 
itcan take off only after a run. A helicopter 
could get out of a field the size of its land- 
ing gear. Tt could climb straight into the 
sky, could hover like a humming bird, and 
could drop like an elevator descending its 
shaft. Entirely new realms of aerial travel 
avait the perfection of such a craft 

Military observers could dart into the 
sky, sidestep diving pursuit planes, and 
plunge to a landing; private ships could be 
housed in rooftop hangars shaped like 


water towers; office buildings could be 
capped with honeycomb cells holding the 


Ariston ameiperhowerabed op sper ate fort 


ot q 
‘Sete it landed fer» Might from Philadeiphia Te aver tock af from the sume spot 


By Epwin TEALE 


helicopter laboratory on whee, 
St Gye, near Paria, 


helicopters of the workers, each craft drop- 
ping into its compartment in the morning 
rising straight up from it at night: 
aerial shuttle lines could Tink centers. of 
jopulation with airports and suburbs. 
hese are not fantastic visions, They lie 
entirely within the realm of possibility, 
‘And it i such possibilities that spur on the 
inventors of many lands. 
«pd thes words are being written, able 
rom England tells of dramatic progress. 
Mechanics atthe famous Blackburn si- 
plane works are busy assembling a huge 
‘raft of revolutionary design. Invented by 
Oskar Asboth, former director of a govern 
ment research laboratory in Austria, it is 
designed to climb vertically to 10,000 feet 
‘and to attain a cruising speed of 110 miles 


an how 

A sineseated experimental model of 
similar design is said to have made 200 
flights without a mishap. Secret tests were 
carried out by Capt, R. N. Liptrop. a tech- 
nical official of the British Air Ministry. 


control, hovered over 
oe spot, and landed 
ely af the ead of 
each flight. On several 
occasions, he soared 
ver the tal llth 
fis hands off the con 
trols. A mechanic, 
who had never piloted 
an airplane in his life, 
is reported to have 
taken the new craft 
up without the least 
difficulty. 

Allover the world, 
aeronautical experts 
dre eagerly awaiting 
the tests of the new 
muachine now neat 
completion. Twin, 
tnotor-drven screws 
cutting through teat 
Rroppoate drections, 
Pctalt the Crd — 
2 third propeller pulls 
it forward This pros 
peller is thrown in and 
‘out of gear by a clutch 
in the cockpit. Bee 
fuse’ the, machine 
descends vertically, 
landing wheels a 
tineeded and te ci 
ous skycraft comes to rest upon four in- 
fated pada which acl an shock abeorbers 
In the event of engine failure, a 
spinning feature of the variable-pitch li 
Ing crea is and to prevent a fll Speed 
and load tests will soon reveal how far the 
new machines goes in ci Nee ability 
Of orthodor planes. A second felicopter of 
Hike design is reported under construction 
in Austr 

‘To the average person, that item meant 
tude, Poitcal news crowded It from the 
front page. But to those who recall the long: 
trail inventors have followed, searching for 
the goal of vertical flight, it was a thrilling 
aay 
for five centuries, since the days of 
Leonardo da Vinci, the genius of the 
Renausance, men hive ben stivng by 
means of a host of mechanisms to lift 
Ahemuciees vertically Into the sky with 
beavier-than-air machines. 

‘At was a toy helicopter that first inter- 
ested the Weight Brothers in aviation; i 


tical ying 


‘was the helicopter that Thomas A. Edison 
‘maintained throughout his life would be 
the ultimate craft of the sky; and it was 
the helicopter that such men as Peter 
Cooper Hewitt, inventor of the mercury 
arc lamp, Louis Brennan, inventor of the 
Brennan ‘torpedo, Emile’ Berliner, father 
of the microphone, Edison, and’ others, 
spent years trying to perfect, 

‘Among the papers left by Da Vinci at the 
time of his death in 1519, was the drawing 
cf a proposed aerial craft which was to be 
lifted by “a great screw turing on a ver~ 
ical axis.” Three centuries later, a French- 
man, named Pauceton, designed a machine 
for navigating the air. Tt was to have “two 
turning mills, one to support the apparatus, 
the other to drive it along. A few years 
afterwards, Launoy and Bienvenu, fellow- 
countrymen of his, exhibited a flying toy. 
Two screws, formed by four feathers and 
turned in opposite directions by rubber 
bands, carried it aloft. 

In place of rubber bands, Enrico For- 
lanini, an Italian, used a midget steam 
engine which he designed about the time 
of ie Ciel War, His mode ballet, 

riven by its pulling power plant, actual 
ose from the ground and few, But his 
design was never translated into a full-sized 
machine. 

‘The gap between the model and the man- 
carrying craft is tremendous. Hundreds of 
patents have been granted to inventors for 

licopters that appeared sound on paper, 
Models have pulled. alot weights, that 
increased proportionately for big machines, 
‘would have equalled 100 pounds lift per 
horsepower. But the complicated mass of 
tubing and guywires, engine braces. and 
transmission shafts, ‘balancing flaps and 
Dropeller braces have piled up the weight 
And increased the danger of breakdown in 
the big machines. 


ARLY innovators like Edison and 
Emile Berner, were handicapped by 
almost 


greatly and that year stands as a landmark 
{in belicopter history. In France, two ma- 
eu hatgned bir Feel Cora ae oes 
was Paul Com, the other 

Louis Breguet, later famous as a designer 
and builder of airplanes. Tt was one of his 


ships that, in 1930, carried Capt. Dieudonne 
Coste and Maurice Bellonte 4,030 miles on 
the first westward transatlantic flight link~ 
ing Paris and New York. 

Cornu's machine had cloth-covered, 
paddle-shaped blades. The power was trans- 
mitted to them by leather belts running 
from the engine. This fact, during one of 
the early trials, gave the inventor an ex- 
citing few minutes. Only the quick wit of 
his brother saved him from disaster. 

AAs the craft nosed from the ground, the 
belt to the rear lifting blades began to slip. 
‘The blades slowed down. The front of the 
‘machine reared higher and higher into the 
air. A moment later the whole apparatus 
would have crashed over in a backward 
somersault had not Cornu’s brother leaped 
‘up, caught the forward framework and, 
dangling from it, restored balance until 
the machine could settle to a landing. 


FOUR biplane blades lifted the huge 
machine constructed by Breguet, On 
August 24, 1907, with the motor volleying 
like a machine gun and the blades thresh- 
ing the air, the awkward craft lifted 
its inventors several feet from the 
‘ground, then dropped back to earth. 

About this time, inventors ali 
‘over Europe were tinkering with 
helicopters. One w: 
Russian, now world: 
Gesigner of huge multi-motored 
flying boats. In 1908, Igor Sikorsky 
finished a machine near Moscow. It 
had a fifteen horsepower engine and 
twin lifting propellers whirling 


fon a concentric shaft. The engine was too 
weak. At the trial, the machine buzzed like 
a infuriated bumblebee, but hugged the 
‘groun 

Undiscouraged, young Sikorsky per- 
suaded his father, a professor of psychology 
at Moscow, to venture more rubles on a 
second machine. It had a stronger motor 
and on several occasions rose into the air 
carrying ballast instead of a pilot. Con- 
trolling it by long strings, young Sikorsky 
ran alongside as the helicopter made flea- 
like hops over a level field. Shortly after- 
wards, he turned his attention to airplanes 
and these early adventures with helicopters 
are little known, 

‘The World War saw a curious adapta- 
tion, of the helicopter idea, a “flying tin 
can” which carried observers aloft over the 
‘Austrian trenches. Three motors, reénfor 
ing each other, delivered power to twin 
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lifting screws. Above the framework was a 
cylindrical turret, suggesting a tin can, 
which housed the observers. The whole craft 
was operated like a captive balloon, rising 
at the end of a cable and being pulled down 
from the sky by means of a winch. Known 
after its designers as the Petrocay-Karman, 
helicopter, it rose on a number of occasions 
to heights of a hundred feet and more. 


OWEVER. the men who rode it never 

‘attempted to bring it to earth by 
throttle control. They always let the cable 
poll them back to earth. Thus, the machine 
contributed little to one of the biggest 
problems of the helicopter, the problem of 
landing safely, especially ifthe engine fails. 
__ Asa matter of fact designers have found 
it easy to get off the ground. The hard nuts 
to crack have been maintaining balance in 
the air and descending safely. 


Lele 
‘etlcopters of Emile Berner. This machine lifted its con weight 


To keep on a level keel, some machines 
have had the opposing propellers tilted 
toward each other. Others have had the 
‘whole mast upon which the 
volved designed so it could be 
Siretion, Bull others have had suaal 
auxiliary blades spinning at the far corners 
‘of the apparatus to lift or depress as the 
pilot wished. Variable-pitch lifting screws, 
‘which can be changed to regulate the 

ake out of the air, and consequently 

t, form a fourth solution which has 
been advanced by innovators, Nearly all 
the helicopters which have been produced 
have had the engines and pilots placed low 
to provide a pendulum effect that would 
aid in maintaining balance in the air. 

‘So far, no helicopter has flown on a gusty 
day and’ no helicopter has landed safely 
from any height with its engine dead. Unless 
themachinecan (Continued on page 116, 
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wee COLLECTING 4, 
Tears 


SUGGESTED 


TO SAVE 


SALMON CANNING 
INDUSTRY 


IEN the Federal Government 
recently decided to build a 
sevety-two-foot_ power | and 

‘dam near the mouth 


of the Colum st at Bonneville, Ore., 
the members of the commercial fishing 
and fish canning industries had a few 
‘questions to ask, 

“What is the government going to do 
about, the salmon run?” they demanded. 
“Don't they know that every one of the 
‘many millions of salmon that enter the 
Columbia River each year will have to get, 
over that dam to reach their spawning 
rounds, oF there won't be any Columbia 


CTFhat somatl run’ of saison fe worth 
anywhere from five million to ten million 
dollars, Twenty thousand people are de- 
pendent on it, directly or indirectly, for 
tee living. And i won't be only’ the 
salmon canning industry of Oregon and 

shington that. your dam wil tuin. I 
will ruin salmon fishing all along the Pa- 
cific Coast, because the Columbia River 
is by far the most important spawning 
stream for the Chinook salmon caught by 
trollers all the way from Juneau to Mon- 
terey. If they can show as how they are 
going to make those millions of migrating 
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Elevators 
for F ISH 


te 


salmon hop over that seventy-two-foot 
dam, wel start cheering for theie Bonne- 
ville’ project.” 
‘The government et 
the job of 
to the scientists of the United 
Bureau of Fisheries 
‘Those scientists do not as yet know all 
about the several varieties of salmon that 
fre important commercially in the waters 
of Alaska and of the Pacific Coast States, 
but they have been studing them for 2 
years, and they have found 
Soh enough tot thee Ble eyes sed 
their habits to be able to forecast the 
catches of future seasons with astonishing 
accuracy. For example, they predicted 
that 1934 would be a big year, and last 
summer the salmon came into the rivers 
in such numbers that Alaska canners 
packed 400,000 more cases of fish than 
they did in any other year on record! 
now that young salmon stay in 
fresh water for one or two years, and then 
0 down to the sea. They know that two, 
three, or four years later—usually two 


HIGH-WATER LEVEL 


GATE 
Jetosep 


ot 
‘by this 
rine 


id the 
home 


years later—those that have esca 
perils of deep-sea life return to thele 
‘vers to spawn and then to die. 

‘After spending several days last sum: 
met watching tremendous numbers. of 
these fish fighting their way up shallow 
and rocky tributaries to reach their 
spawning grounds, Elmer Higgins, chief 
of the Bureau's division of Scientific In- 
quiry, remarked that this migration of 
salmon was the most impressive demon- 
stration of the biological urge that he had 
ever observed. Homeward-bound salmon 
will fight to the last ounce of their rapidly 
diminishing strength—they cease feeding 
when. they head for their last roundup, 
td live on thei stored energy to reach 
theirs 


pavening places. They will battle gal- 
lancly against the swiftest current. They 
wl leap out of the water to get over low 
falls that bar their way. But they can't 
leap oer a enentytafoot da 
fer studying the problem carefull 
the Bureau's scientists presented. theit 
Salution, ‘They would provide a ladder up 
the face of the dam for the salmon to 
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climb, And if the fish didn’t take to the job 
of climbing the ladder, they would take 
them to the top of the’dam in elevators! 

Fish ladders have been built and oper- 
ated successfully in the past, but never 

1¢ of even one twentieth the size of the 
fant fishway that will take the great 
Columbia River salmon run safely over 
Bonneville Dam. 

‘As you will see in the accompanying 
drawing, at Bonneville the Columbia River 
is split into two channels by Bradford 
Island, On the south shore there will be 
‘ navigation canal and locks, and a_six- 
unit power dam will span the’ south chan- 
nel, Across the north channel will be built 
the seventy-two-foot spillway dam—a low= 
crested structure with eighteen gates that 
can be raised above water level, leaving 
little obstruction to the river's flow at the 
time of the tremendous. spring freshets 

fate aquatic bi- 
ologist of the Bureau, was placed in charge 
Of designing the fishways, in cooperation 
With the dam's engineers.’ First of all, he 
had to devise a way of trapping the salm- 
‘on atthe foot of the powerhouse and 
spillway sections of the dam, He knew 
that the efficiency of the fishways would 
depend to a large degree on the probability 
of a salmon finding a “this way up” sign 
as soon as it approached the obstruction. 
and that a "this way up” sign to a home- 
‘ward-migrating salmon would consist. of 

‘opening through which a considerable 
‘volume of water was discharging. So, as 
shown in the drawing, the collecting traps 
will extend across each section of the dam, 
and are provided with numerous entrance 
‘weirs through which water flows swiftly. 


In circle, 


Brea 

Bat 
ting 

‘out, thowing Row fis tsserted in's Bok 
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When the fish were trapped, they would 
have to be induced to climb’ the ladders 
provided for them, To do this, con¢it:ons 
Would have to simulate the natural con- 
ditions that salmon face in ascending 
apids—a series of pools, with swiftly 
flowing water connecting them. ‘The con- 
crete fish Ladders shown in the drawing 
Solved this problem, The water in the 
pools formed by the various chambers will 
ary from five feet to ten feet in depth. 
The column of water flowing down the 
ladders always will be of sufficient depth 
{oallow the fish to swim through it, so they 
will not have to jump a series of falls 

Ladder Number One leads over Bradford 
Island from the south end of the spillway 
‘sap, and on the island joins Ladder Num 
ber Two, which leads from the north end of 
the powerhouse trap. After joining, they 
ise 


ge into the pool above the power 


hhouse. A third Jadder, leading from the 
north end of the spillway trap and dis- 
‘charging into the channel above it, proba- 
bly will be added as a safety precaution, 
and a fourth may go around the dam on 
Ue sunnier as 

'o most salmon-wise people these fi 
ladders seemed to be all that is necessary 
But Holmes, knowing that the very exist- 
ence of an important industry depended 
fon getting the salmon over the dam, re- 
fused to take chances. Terhaps, after 
centering the traps at the foot of the dams, 
the salmon would refuse to climb the lad- 
ders, oF would be too weak to do s0, So he 
ineldded elevators for them in his scheme, 

Pairs of fish locks, a good deal like 
navigation locks, will be built at the south 
end of the power-house trap, and at the 
north end of the spillway trap, They are 
designed for (Continued on ‘page 124) 


DIFEUSING 
CHAMBER 


[WATER-SUPPLY 


PIPE 


{ie didusing chambers to 
ireakeup the supply streams 
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Wire Photograph Service Spans Nation 


So rat readers may get pictures of dis- 
tant events with their news, instead of hours 
or days later, photographs for forty-six 
ing Mashed electrically 
‘wirephoto” network 
just placed in operation by The Associated 
Press. The nationwide system links twenty 
four cities where stations have been estab 
lishedboth forsend- 
ing and receiving 
pictures by wire, 
and is coordinated 
from a control sta- 
New York 


York calls all sta- 
tions by ‘phone and 
finds what pictures 


5 


Zigcang blak tne vpon 
hap at right links hey 


THIEF STEALS RODS OFF 
WASHINGTON MONUMENT 


Ose oF the strangest thefts on record 
was revealed recently with the reported 
disappearance of 107 miniature lightning 
rods that were being substituted for older 
‘ones atop the Washington Monument 
Apparently an audacious thief had taken 
‘advantage of the huge scaffold used in 
renovating the monument to commit one 
of the loftiest of burglaries. Plated with 
gold and tipped with platinum to avoid 
corrosion, the rods were valued at eight 
dolls 


TOWER IS SCHOOL FOR 
PARACHUTE JUMPERS 


So rua novices may lar the sensations 
of parachute jumping and acquire conf 
dence before they venture (0 lap from a 
plane, the Soviet goverment Is estab- 
Tshed a training tower at Moscow that f 
lelieved to be the Bret of its kind Sn the 
Morld A spiral stairway leads to jumping 
Pitan at the top where the yada 
the harness of a pemmanently open para- 
Chute and leaps into space. A wire eable 
‘heck his descent for safety. 


Workimen replacing stolen lightning soda 
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they have, and the order of transmis- 
sion is decided according to relative news 
importance. Each station, in its assigned 
‘tum, places its picture upon a transmitting: 
machine, and the twenty-three other sta- 
tions in the hook-up receive the photograph 
simultaneously, Pictures coming in from 
hour to hour during the day are similarly 
handled. Often sixty or more are trans- 
mitted daily. The apparatus applies stand- 

chronized revolving cyl- 


reverie 
Sort of setutiaed paper. An 
Scans the original and translates ite light 
and dirk portions into eectic impulees 
that actuate a ickering beam of Hght in 


the original picture and 


the receiver and impress the image on the 
sensitized sheet. 


1m leheprot case, peture leaves receiver 


GNAT-POWERMOTORRUNS 
ON ENERGY OF SUNLIGHT 


Destostearisc what progress hasbeen 
made thus far in attempts to harness the 
foe of the ss rye Geer Ele 
fe f platinum-coated selenium that 
ive the poner of converting sunlight Into 

en the ight of seventytve- 
Sit Lamp causes the hank of cls to gen. 
rate enough curent to run a tiny motor 
tated t four ten-milionth of horsepower. 
Inventors seek tll more efficient means 
af capturing sunshine 
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PLAYING CARDS PICTURE 
GOVERNMENT OFFICIALS 


New faces for the face cards of a play 
ing deck are proposed by a New York in 
entor, who holds the court cards handed 
down from past centuries to be inappro 
priate for a modern age. For the king 
queen, and jack of the standard deck he 
‘would substitute three cards to be known 
respectively as. “president,” “governor, 

and “mayor.” The new carils, he suggests, 
‘might bear pictorial likenesses of these na 
onal, state, and city officals, togethe 
with additional information such as age 
and birthplace, thus giving them a. def: 
nite educational value 


MANCHURIAN TRAIN HAS 
A STREAMLINED ENGINE 


Like western countries, Japan has turned 
to streamlined locomotives, and its engi 
‘have produced the sleek steam en 
wine pictured here, Tt drawsa speedy train 
which has been placed in service in Man 
churia on the 440-mile run hetween Dairen 
and Hsinking. Its schedule calls for the 
trip to be completed in eight and a half 
hhours, two hours less than the time form: 
erly required, For the comfort of passer 
gers, cooled air will be furnished to the 
passenger coaches of the train 
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READS WATCH TWO MILES AWAY 


A momemane telescope, 
recently completed by an 
amateur astronomer in Chi- 
cago, is so powerful that 
by its aid its builder can, 
he claims, read. the time 
‘on apocket watchat a dis: 
tance of two miles, The 
balder, who is a printer, 
did the whole job himself, 
even to grinding the con- 
cave reflecting mirror. The 
barrel of the instrument 
consists of a framework of 
pipe, joined at half the 
length “by union connec 
tions. When these union 
are unscrewed, the top hal 
of the barrel may be folded 
back, making it possible to 
store the telescope in a 
limited space. Although 
the instrument weighs 500 
pounds, wheels attached to 
the stand permit it to be 
moved about with com- 
parative ease. In the pho- 
ograph at the left, the 
bullder is shown beside the 

ye holding the 
homemade reflector, which 
represents the most dii- 
cult part of the job. 


SALVAGE MEN CLIMB UP. 
TO DISMANTLE A WRECK 


Frexcat salvage engineers are tackling an 
unusual job ia the Mediterranean, ‘The Nich- 
olas Paguet, a vessel p 

seilles and the coast of Morroco, ground 
the rocks, and remained with its stern rear: 
ing high in the air and its bow buried in the 
waves. Salvage men climb to the tilted decks 
fon rope ladders and lower dismantled parts 
ff the vestel to waiting ships, 


FIRE TRUCK PUMPS COMPRESSED AIR 


Posters air instead of water, 
anew truck recently added (0 
theSan Francie, Cally re 

spl fresh 
ring asks. nd 
Compresed. alr to. special har 
‘mers employed in cutting through 
floors and vals, A. specie 
ducing valve-on the fireman's 
belt makes t possible for him to 
adjust the amount of alr pasting 
through his mask, dimiashing 
the pressure for breathing pur 
Dosek As safety features an 
Sutomatie check. valve i but 
into the mask. Tt closes if the 
ur suply is cut ff or stopped 
in such a case, special canter 
of “chemicals” pares. the air 
breathed by the re fer unt 
he can get out of the danger 
wrth the source of supply 


BOAT’S MAST REVOLVES 
TO ROLL UP ITS SAIL 


is used, consisting of a 
folded sail fastened to the ma 


LIGHT BENCH SAW 


Apvaxtaces hitherto to be found only 
in heavy, stationary saws are claimed for 
new portable bench saw for the home 
‘workshop, which may readily be installed 
in any bench of table. When angles are 


TILTS FOR ANGLES 


to be cut, the whole saw unit tilts to the 
required angle 

lowered below the working surface when 
it is desired to use the top of the bench 
for other purposes 


PHOTOGRAPH PLANE IS WINGED CAMERA 


uated camera 
‘second intervals 


the operator complete freedom in taking 
pictures, Before being placed in service 
the machine will be demonstrated before 
War Department officials 


NEW BANK WINDOW FOILS HOLDUP MEN 


Anas wind 
hot for the hol 
bby a former Army engineer. In case of 
an attempted robbery 


ight on the pilot's 
Bs a view finder 
on on the control 


When be presses 


thru 
‘ar-piercingalarmis automatically sounded. 


The saw blade may be 


Sounds buteler stare 


POPULAR SCIENCE MONTHLY 


FREEZE QUICKSAND TO BUILD SUBWAY 


cular tunnel ben 

Antwerp, Belgium, as described in. this 

magazine (P."S, M., Nov, '32, p. 24). 
CHEMICAL WIPER MELTS. 
SLEET ON WINDSHIELD 


Ax snracexcy windshield wiper es 
pecially designed to prevent sleet from 
forming has just been placed on the mar- 
ket. Designed to be substituted for the 
regular one at times when the coated pane 
‘endangers driving, the new wiper contains 
‘a chemical substance that is said to dis- 
solve ice already formed and to sweep 
away snow and sleet thereafter, before it 
‘ean cake. The substitute wipers are inex- 
pensive and fit any car 
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NEW FOUR-EDGED SQUARE 
AIDS MACHINIST 


Fasimosen with both ends square with 
cach of its four vertical edges, a surface 
plate square just introduced by a manu- 
facturer of precision tools makes it easy 
to check the trueness of machine parts, 
tools, fixtures, and various set-ups.  Be- 
cause of its unusual design and. weight, 
the square stands firmly and cannot easily 
be upset. Instead of a single thin blade, 
it has four solid edges, all standing per- 
fecly upright upon the surface plate Is 
protects it from variations due to handling 
land temperature changes, Made of hard- 
toned steel, it is four inches high and ap- 
proximately three inches between opposite 
dyes. The photograph shows it In use 


HOMEMADE TRACTOR “WALKS” ON WHEELS 


A Taactor that “walks” is the curious invention 

‘of an Oregon man, Powered by a gas ¢ 
pr 

pushing. the 

advancing for the next 

‘rank shaft, to which the leg 

are attached, eves them thee 


‘The carious 


sep. A 


MINIATURE RAILWAY CARRIES MAIL BOX 


‘To save himself the trouble 
of walking half a mile from 
his house to the highway, the 
owner of a Northern Po 
Ore., ranch house ha 
stracted a miniature 
railway to deliver 
Tis single car is a 


‘mail box on wheels, which he 
dispatches toward the road 
When it arrives at this point 
a lever automatically stops 
‘The postman deposits mail in 
the car and turns on. the 
switch, whereupon the car 
scoots back to the house with 
the letters. Dry batteries op- 
erate the power plant of the 
midget mail ca. 


‘The poueman puts eters In th 


a 


7, F. Jardine, pile 


Pilot Tells Thrilling Story 
of Flights Over the Andes in 
Planes Carrying Heavy Cargoes 


By T. F. JARDINE 


MONG the crags of the upper Andes, 15,500 
fet above a evel a anc Tac 
mine as just been equipped with modern 
machinery flown to the spat by plane 

Seven hundred tons of lee! rode on wings fo the 

almost inacceanbe site of this world's highest mine. 

planes will cary the precious bars 
et 

‘Ns chie Pilot American. 

in Peru, I was_ pt in charge of the work, carly 

Hast summer. Our job was to take off at Cusco, 

10:00 fet above sea el clin through thin ait 

cover 4 15,000-foot rie of snow-covered peaks and 

then, with more than a ton of steel nthe faslage 
hchind us, it down at high speed on an improvised 

"The mine, known to the Indians as Ccochasay- 
has, was producing gold. before the arial of 

Francisco Paro, the Spanish conqueror. With an- 

uated. bandabor methods, turned out 4 al 
jon dollars worth of yellow metal in the last two 
decades. In 1952, a group of Peruvian capitalists 
ht thee Sind died tinal oer ma 
chiners: Only pack tras, winding 134 les through 

‘mountain desles, connected Cusco with the spot. 

Mule drivers tonk from three to four weeks to get 

through and 300 pounds were the maximum they 

Could carry tn one piece “And such Toads tok six 

weeks to reach the mine. To solve ther problem, 

the owners turned to cargo planes 

‘One of our allmetal, tr-motored Ford passenger 
planes, the San Fernando, was selected for the 
trork. We frst removed all the interior fitings from 

the cabin, ‘Then we cata hatch, about nine and a 

the top of the 
he exception of 
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Above Clouds ™* 


two, were blocked up with sheet duralumin, On the fl 
fuselage, two rails supported a small car connected with a cable 
winch. Onta it, we lowered the heavy pieces of machinery, then 
pulled them forward to trim the ship before securing them in place 

Tn the meantime, 3,000 natives of the region, descendants of the 
Incas, were hard at work on a small plateau afew miles from the 
mine.’ Wild llamas used to feed there, hence the name of the pla 
teau, Huanacopampa, or the llama pasture. Its elevation is 12300 
feet. As no machinery could reach the spot, picks and shovels, 
aided by dynamite, were employed in clearing the runway. Six 
months 


issed before the job was done. ‘The result was a narrow 
strip of level ground 4,200 feet long and 330 feet wide. ‘The ru 
‘way is marked on all sides with white chalk so its boundaries are 
easily noted from the air. A chalk line running down the center « 


the strip aids in cross-wind landings. ‘The field runs east and we 
and lies between two high ridges of the Andes 

Tn the spring of 1933, T began the aerial Treighting, fying in 
fifty-five tons of machinery and proving the plan was practicable 
The real work of heavy hauling, however, started on August 14 
last. Instead of 134 miles, the pack-trail distance, we traveled, air 
line, sixty miles. And, instead of nearly thirty days, required by 
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Ay let, the Sen Feomando ond San 
etge toe coed tacl sponta 
nding eld beige a load of feight 
fe hears, Phe pct 


i 


mule travel, we covered the distance in a little 
more than thirty minutes 

Let’s follow the steps of such a flight, The start 
is from Cuzco, the ancient Inca capital, The 
port, also used as the municipal race track, is only 
fifty’ feet wide, stretching like a narrow road for 
4.400 feet. At one end, native workers under a 
Peruvian foreman hoist into the air heavy pieces 
of steel by means of a boom, gin pole and double 
hhand winches. Then the cargo ship is rolled under 
the dangling Toad, the steel descends into: the 
fuselage of the plane, is hauled forward, secured, 
‘and all is ready for the star. 

The Son Fernando has twin $50-horsepower 
supercharged Wasp engines, one on each se and 
a 4S0+horsepower Wasp in the nose. All three are 
roaring at full throttle when we lumber down the 
narrow runway and (C: 119, 
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Pearls 


MADE TO ORDER 
by Surgical 
Operations 


1 With a suai ife, La Plage Bop 
yn incnion i the body of an abalone 


By Anprew R. Boone 


AVING high waves, experienced 
wunters pried several -abalones 
from submerged rocks along the 
southern 
day, with the skill of ‘pearl 
scientist” operated on the abalones, plac- 
ing within each a tiny, rounded piece of 
shell. Two months later, he again pe 
formed an operation, removing the re- 
sulting growth from’ each mollusk, In 
every eas, the abalone yielded perfectly 
formed, uatached pears 


St longer intervals were hard 
ian has sought to “hand and round and gave the ap- 
sow" pearl With a single exception, no pearance of natural peat 
tne has found the ‘means of producing The abalone in which pearls 
tural pearls under controlled conditions i 
et La Place Bostwick, formerly an Towa 
jeweler, not only has grown peas in both 
fresbs and saltwater shells, but he also the. Pacific coast, 
has produced several large pearls in colors. arctic of these exquisitely 
When T visited the Sertpps Institution beautiful 
ot Oceanography at La Jolla, Calif, where the California shore 
Tostwick is condicting his delicate experi~  Tsaw the hunters prying them 
ments with abalones, I saw several of loose from their rocky homes 
these rare manmade pearls. A large, black with the aid of Teaves from 
pear sill attached to the utomotile springs. Most of 
which eas gronm af Musa, thm age ck geen 
fowa a perfectly round, pink jewel pear ink, Some varieties attain a 
town invan exquisitely tinted conch sbell length of thirteen inches, permitting 
At Rey West, Fa.; five white pearls till room forthe growth of larger pearls 
Attached to a single conch shell in which than may be raised in oysters. 
they developed to maturity n un- lones are probably the most bril- ye 
Attached, round, ‘white pearls of various Hanily beautiful sels in the worl, 
res, taken from abalones; and a single and since pearls often take on the 
Zitached peat! of generous size stil in colors of the sbell within which the 
place against its mother-of-pearl abalone grow, Bostwick hopes to add sever 
Frackground. few shades to those. already pro- 
‘Never before has man or nature, singly duced 
or together, been able to grow a pearl in As T viewed the steps taken ia 
two months. True, those produced by growing pearls, I realized that this 
batones in that short period have not at was'a task few men could perform. 4 The Soished, peat 
tained final pearly luster, but all possessed It requires knowledge gained by 
roundness of form and 4 perfect covering lifetime of experimentation, the skill 
lover which successive layers of the pearl: of a surgeon, and infinite patience, 
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Each abalone presents an individual 
surgical problem, depending upon its size 
and wbelber Bostwick dese 10 grow a 
free or an altached peat) For the former 
te makes u delicate incision witha sharp 
rc knife, then carefully places, Ue 
nucleus within the body of the Hive sia 

“Tbe peat! will be formed around the 
foreign sbatance by a secretion that be 
Comes pearly nacre the same sbatance 
that forms the inet Uning of the abel 
Boaick explained, as be subjected 8 fe 
Abalone to the operation. "The foreign 
substance calses bration and, asa racers 
At self-protection, the abalone lay. le of 
secretion around inthe eco round 
eal, such a5 tha ‘wll Become unless the 
Molise des, peat suc will grow around 
the intruder” The inner surface of the ac 
wc id whch aly 
ceslve layers form, the ‘pear wil increase 
in soe and valu 

Having completed the operation and 
erlzed the wound, Bostwick caried the 
allen” from his small labortory lok: 
te ut onthe Pacific ocean a hind 
feet distant, into the convalescent ward, 
Consiaing of a series of square, open con 
Crete tanks, into which seawater flows, 
Caefuly, be ald hs hand down n side wall 

tepuited the abalone on the bottom. 

ting the ks he sid 
“he abalone © ul 
ictecovers fr 
During this pesod all can dof Ky 
ler cool dl nerated, Afterward the 
Trolink will become -ncive, erting 
ound the bottom and aides and eating 
with a healthy appetite the ep and el 
frase we kept in the tanks for food. There 
eile T can do to speed is recovery. 
‘Thete area ew mortalities dng the 


tse, two weeks, but those which 
hurdle this dificult period usuall 
survive and, if the nucleus has been 
D pearl 


he varie 
fon by placing the 
the shell! Since th 
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‘OW an Iowa Jeweler puts 

live abalones to work 
making large, perfect pearls 
der controlled conditions and 


at record-breaking speed.is de- 


scribed in this article. 
oe 


ing the nacre, which consists of thin, semi- 
transparent films of conchiolin and cal- 
careous matter, is more profuse near the 
hinge and decreases toward the thin outer 
edges of the shell, he inserts it nearly half 
the distance toward the thickened hinge. 
If the location is right and 
favorable, the pearl will grow. 

easing size causes such pressure that 
the pearl bursts through its covering and 
is released. This is one of the principal 
reasons why few large pearls are found 

Tostwick started his experiments several 
years ago at Muscatine, Iowa. Later, in 
bis laboratory at Towa City, he found the 
secret of growing large pearls in some of 


the 600 varieties of fresh-water shells, 
During that period he also discovered that 

their color to a certain 
several black pearls in 


he could contr 
degree, He 1 
‘lephant ears 


using the great pink conch as the m 
his i.» Species of giant sna and ap 
life producer of peas. So prolific, in fact. 


that' Bostwick found he could operate five 
times on a single coach and ‘grow five 


pearls, simultaneously within its. shell 
“With the conch,” he told me, “the se- 
cretion that hardens to form the inner 
Tining of the shell and pears is more pro- 
fuse than with the bivalves, The structure 
‘of both shell and pearl is different. ‘The 
hacreous layers are much thicker and less 
Transparent. Conch pearls occur in pink, 
red, yellow, white, and an occasional rich 
deep brows, "Most conch pearls are oval 
for elongated in shape and the elongated 
cl by the extraordinary 1 
y of the mollusk. In coloring 
there isa tendency toward a gradual shad 
ing into white at the ends. Few round or 
cgz-shaped pears occur andif ane is found 
{Batis of good size and quality it usually 
finds its way toa Prince of Rajah of Tndia 
Pink conch earls, called "rose petes' by the 
French, are the most highly prized, There 
is said to be a fine conch peal from Key 
West inthe crown af Sweden. Conch pearls 
quality are litle known ia the Waited 
ates asthey usually goto Nassauand {rom 
there to London, Pars, and the Orient.” 
While experimenting with conch pearls 
Bostwick “harvested” round pink jewel 
pearl weighing forty-three grains, valued 
B1'$5,000, His successes with “hothouse” 
Conch pearls led him to the Pacife coast 
its bedsorabalones, whose play of green, 
cen, fawn-yellow, and red offer an 
‘opportunity ta grow pearls of rare colors, 
Many “pearl blisters” are now obtained, 
but ‘well shaped abalone pearls are rare 
Madame Nordica’ owned large abalone 
ead, shaped lke a teur drop and weighing 
10 grains. Such pearls are almost never 
found and are worth thousands of dollars 
Pearls difler in shape and. quality ac- 
cording to their locaton in. the shell oF 
Snatomy’ while growing, Tt in contact 
with' the shell, they. will be 
ome attached, and “ifthe 
fnollusks" organs Or mus 


moverent interfere with the 
growth, the resulting pearl 
ay assume an unusual shape 
r secretion har 


Thy various pres 
upon it, He may 
a ou round, 

rel. button, haystack 
doubleheader, wing, leaf. pe 
tal, lily, shail, arrowhead, or 
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By JoHN E. LopcGe 


OVIE studio men were stumped 
when a comedy script called 
jor an oyster that would open 
ts shell and. wink one eve 


But a New York maker of comedy props 
stom tlt A a 

ed at the studio carrying. an’ in- 
fenious shell made of papiermache, ‘The 
{two halves opened and closed on a spring 
jnge and an eye within winked when a 
studio man pulled a hidden string. 

In another picture, a laugh-getter was 
«bow tie that spun around like a propel- 
ler every time an actor swallowed. A crack 
propmaker spent two whole days design- 
ing it. Secreted within, was a coil sprin 
Every time the comic swallowed, 
‘Adam's apple tripped a release lev 
set the tie whirling. 

From the studios of Hollywood and the 
East come frequent requests for such curi- 
gus, absurd, fantastic bits of mechani 

ey appear for a few minutes upon the 
tcreto, Bet their laughs and are never 
used again, Yet, not infrequently, it re- 
quires days of study and infinite ingenu- 
ity to produce them. 

‘The men who supply these mechanical 
aids to comedy, are behind-the-scenes 
workers. They often work on a free-lance 
basis in little shops of their own. Their 


and 
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‘The “rocks” that thud oo 


‘weighing only Be pounds 


names rarely, ifever, appear on the screen 
when actors, directors, costumers, camer 
men and technicians ae given theit due. 
However, their skill is vital to. almost 
every comedy flashed upon the screen. 

A few months ago, for example, the big 
laugh in a comedy ‘reel came when the 
hero went fishing. ‘The trout played tag 
around his bait and finally came to the 
surface and squirted water in his eyes 
‘The comedian nonchalantly reached into 
& pocket, pulled out spectacles equipped 
with little windshield wipers and went on 
fishing. 

‘That scene clicked alone on the set 
‘without a bitch. But, behind it lay days 
f work and experiment. The. spouting 
fish, T was told, were realistic imitations 
cast in rubber. "Long tubes led off-stage 
and ended in. bulbs. When these were 
squeczed, water squirted from the fishes! 
mouths. "A laboratory workshop turned 
fut the trick spectacles. These had invisi- 
bile threads running’ down the actor's 
sleeves by means of which he operated 
the midget wipers, 


Odd Machines 


Of comedy propmakers, the New York 
firm of Messmore and Damon is probably 
the most famous. With machine shops, 
papier-mache rooms, carving benches and 
27,000 square feet of floor it turns 
‘out a weird list of products ranging from 
rubber asparagus to mechanized prehis- 
toric monsters; from sixteen-foot saxo- 
phones to animated cupids that shoot ar- 
rows; from a winking statue of George 
Washinton to a black stork to deliver a 
Negro baby! 

This concern has made so many comedy 
props that it can quote prices over the 
telephone for almost any fantastic mech- 
anism you can think of. “A. balsa-wood 
alarm clock, a mechanical spider and a 
whirling necktie, for example, would to- 
ether cost you in the neighborhood of & 
hundred dollars 

On the day I visited the plant, work- 
men were putting slide fasteners in the hind 
Jegs of a horse. The imitation animal was 
to double for a real horse in a comedy. 
‘Two actors in the legs were to go into a 
‘comic dance and the slide fasteners would 
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Put Fun in Movies 


enable them to get 
tras formed of pani ean 
St a special fabric wave To BE 
the’ room, the real horse and the imita: ™'Sroxew 
tion animal could hardly be told apart. 

‘few days before, finishing touches 
tad been put upon a nie-foot came, Sie 
fasteners in the harps enabed comedy 
characters to use them for luggage cat. 
Tiers on a burlesque trip across the Sabara 
‘Another hudicrous peop was a horse with 
Tubier-fabric sides” During the action of 
the come wo ators ise te hore 
were supposed to" become. mised. up in 

Siqals. The tear legs stood tl 
while the front legs Kept on goin. 
the ora was ice ote ies 

‘Such orders are all fm the day's work 
for the ‘propmaker. Requests for tick 
fountain pens that pour out ok when the 
Poin pressed aginst paper, for rubber 
Mtrrup straps that stretch andthe fy 
back "when’a. comic stats to. mount & 
horse, and for trunks that are designed so 
they fall apart when string is pled 
are comparatively easy ones 

‘an expanding frkey which was ordered 
last year: however, was ot 80 simple. Tt 


and out. The body 


The pitcher a 


anc la ts de, cater 
SL MAUALaRNN et. panding and con- 
f trating while ‘the 
fests! eyes popped 
So in cement, 
‘The cake was cov: 
rod wats rebated 
fare ‘over which 
the frosting was 
ced A battery of 
Seal Ualloonn en 
Srced the cae bee 
teak the oer oe 
ering, Off-stage, 
vas made of special rebberiaed werkrca pumped sie ia td oot of the 
Tie eed contend a heey Sollseng, peobrcag” tbe ‘sqpenrence of 
jabber balloon in the comedy breathing 
in which was wed, bushels of “The other day, a comedian on a Holly- 
Miresdog were. sled lo’ the wood art reacsld foe's brown, tcesog 
fancy tie dcaing beim shoved Jo figcn he costar wih a play tap 
lows ivough a hole the tale en the ead Tasted, bs hand grasped & 
sie the bal Sledge barmner. Setagng ina fetta 
Ther and fart be Grasied i dom ea the neal Of the 
ws te sn of oa oa other acor. ‘The Ulew was so hard that 
Site wes aioe ta it broke the ammee "However, te come 
at the Thanksgiving. deer, It plete tool weighed eal three cuncea and 
Collapsed to the sve of a yobin. he head and and, Toth made of desert 
aac pabicae laa io ht Atbther puesier for a Holy: yore, were suck tether with two toot 
SEARO CerTSee CRED TO MARE “ond proncésigner wasa brent; cha‘and a Bt sochage 
Becks ce til mantGet "Every fal, Hekyoost peep med sence 
‘The antics af two comediane when esrtrders exvioded Gang” comedy. Five children the desert foothills of Southern Califor- 
boon ‘mete by exposing had gathered around a birthday- nia, fighting rattlesnakes in their search 
ae party tabicwben theboge feoiod for yorea™ "(Confuened on Sage 11) 
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OT long ago, there de 
scended upon a few 
hundred acres of 
Northern Ohio soil a 

big army armed with little guns 

‘The small-bore marksmen of the 

country were congregating for 

their grandest event of the year, 
the National small-bore matches, open 

‘only {0 persons who find excitement and 

fun in shooting .22-caliber rifles 

Although this’ national match, which 
takes place every summer at Camp Perry, 
provides a cross-sectional view of one of 
the most popular sports in America 
eek of crowded activities ig only a drop 
in the bucket when compared with the to: 
tal of small-bore activity. In every town, 
and hamlet from the Southwest to the 
heart of New York City, you can hear the 
crack of the little “twenty-two.” Tt casts 
its magic spell over small boys and tot- 
tering granddads alike 

ciciny Benen 3 ending bay i 

cated by figures prepared by the Na- 
tional Rifle Association, which governs 
recreational shooting activities and acts 

‘sort of clearing house for informa- 

ion on the sport. There are, according to 

the estimates, at least 100,000 junior 
shooters who burn up powder more or less 
regularly, boys in their teens for the most 
part—and girls, too. ‘Then there are some 

250,000 grown-ups who are known to be 

active in rifle shooting. In all, there prob- 

ably are more than a half miltion persons 
in the United States who are capable of 
itting something when they shoot al 

Some are expert shots, others are just 

shots, and the great majority are prob- 

ably ‘more skilled in the art of shooting 


28 


By 
RoBERT 
E. 
MARTIN 


than many a military 


iy-a bunch of hobbyists 
who go in for guns and 
bullets as enthusiastical- 
ly as other people fol 
Tow amateur photography 
for stamp collecting, it is 
providing, as a sort of 
by-product, an important 
reserve force that would 
be valuable in event of 
war. Doubtless, too 
many a highwayman has 
had his career termi- 
mated suddenly because 
some bank clerk oF gaso- 
line-station operator was 
an amateur shooter. Con- 
gress has recognized the 
importance of amateur 
shooting, and has done 
much to encourage it 
Unfortunately, the de- 
pression has made nec- 
essary a curtailment of 
this encouragement in re- 
cent years. 

Most of the firearms 
used by amateurs are of 
-22<caliber size. Perhaps 


place of boiler plate protects the 


Small- Bore 


ENLISTS ARMY 


the chief reason is that guns and ammisni- 
tion of this caliber are not, expensive. A 
fairly accurate * can be pur- 
chased for less than five dollars, although 
you can pay several hundred dollars for 
3 gun of the same caliber, if you want to 
do s0, The 22 long-rifie cartridge, the size 
used for most serious small-bore shooting, 

accurate enough to satisfy the most e 
acting; yet it is small enough to permi 
its being used indoors in the average 
Hnasement, without disturbing the entire 

neighborhood. 

‘You will find the typical rifle 
club or other collection of shoot- 
cers to be a diversified crow 
Here, for instance, is a mark 
man ‘whose idea of Heaven is 
a place where he can lie for- 
ever on his stomach and put 
‘one bullet after another into a 
little black circle in the center 
‘of a square of cardboard a hun- 
ddred yards away. “He is the 

ypical target shooter, the type 
ARC iy ead apa of 
‘numbers 

But there are thousands of 
riflemen who care litte or noth- 
ing about straight target shoot- 
ing, ‘They demand something 
‘more exciting, something, with 
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Shooting Hobby 


OF MARKSME 


‘more action in it, Among them we find 
the crow and woodchuck hunters, tin-can 
‘marksmen and the lke, 

‘And then there are some gun fans who 
seldom shoot at all. They. frequently 
have a large-sized arsenal, but & surpr 
ingly small supply of ammi 
group are the collectors of 
the amateur craftemen who construct spe- 

stocks, or even make entire guns that 
1 commercial products. In fact, many 
riflemen find pleasure in construct 
‘own gun stocks and making 
‘other alterations that fit their firearms 
more closely to their personal tastes and 


: f the simplest, yet most interest- 
ing of outdoor targets consists of noth: 
ing but a brightly colored disk of wood 
‘measuring about one-fourthby one and one- 
fourth inches, and equipped with a metal 
pin so that it can be fastened to a tree, 
fence, post or other support. ‘The disk re- 
sembles a checker piece, and breaks when 
iis struck by a bullet. These inexpensive 
disks have become so popular for "pink: 
fing” targets that they” are sold by the 
thousands. 

‘Another novel shooting sport makes use 
of an elephant target. ‘This is a picture 
oof a running elephant that is divided into 
blocks of various shapes. Each division is 
assigned a definite value. A hit in a (usk, 
tail, lip, or trunk counts nothing 

boeing the least vital spots. A hit i 


the 
the head or flank counts three; in three 
body areas, four, four, and five, respec 


sent the heart, six; near the brain, 


the backbone, 
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eight; a direct hit in the heat, nine: and 
the brain, ten. Normally, the elephants 
fre shot at from ity feet with pistol, o¢ 
10b oct with rife, five shots being fired 
in fifteen seconds; or some similar com 
ination can be employed. In all, the ee 
pant target provides something’ diferent 
For shooters, It measures (welve by eight 
cc inchs and J pine on Bea cd. 
ioard 

"This iden of using printed) images of 
same animals as targets has been devel 
‘ped into a series of colored paper tnt 
sets on which the animals are depicted 
Hite alae. Some pictures have a superim- 
posed bullseye, with the center over the 
front vital spol. ‘Most of the animals and 
birds are pictured in'a running or ying 
Position, xo that the targets can be mounted 
tn ight cardboard or cath stretched over 
S"irame, and equipped. with a cableand- 
fulley mechanism 10. move them across 
The Beld while the shooter bangs away 
By ning colored paper stickers to cover 
tp ballet oles, the feof s0ch a tang 
in be prolonged indefinitely.-Among pas 
pet targets available are those showing & 
Fonning dee, lk, and. rabbi; standing 
rabits fying pheasant, duck, hawk and 
‘wal; standing deer siting “haw; sn 
‘Unning pheasant, fox, and small deer 

‘Mechanical targets have ‘become. pop 
lar with small-bore shooters on both out- 
tloor and indoor ranges” One type of far 
fet consists of a metal box with five pro- 

lee When any ofthe fur 

bull reyes are struck. they drop out 
ff sight, A hit on the smaller center bul 
Causes the four others to reappear. An- 
‘ther target working ina similar way hag 
2 center bull veye flanked by two "dodo" 
ieads, When the heads have been knocked 
Out of sith, a abot on the ull eye brings 
them into. view atin. Such tare ae 
slso suitable Tor use with the more power- 
fa ae rifles 

‘An inventor recently perfected a sght= 
ing-device that provides shooting exper- 
ience, without the necessity of fing. 
CGriridge, ‘The shooter reverses the uaa 


2» 


process and moves the target instead of 
the gun, The target consists of a card- 
board sheet with a bull'seye printed on 
‘one side, ‘This is attached to a pair of 
cords which can be moved by operating 
control wheels attached to the gun rest. 
‘The rife or pistol is held securely by the 


ihe shooter sights along the barrel, and 
by means of the cords moves the target 
‘until ipparently” in position 
Iull'seye hit. Then he presses an elect 
hutton, which causes an electromagnet 
device to force a pencil against the back 
of the target, making a dot at the point at 
‘which a bullet would have hit if one had 
been fired, Before the “firing” is started, 
the gun is sighted accurately’ on the spot 
at which the mark is made. ‘The inventor 
believes that his device will be of value to 
police departments, ritle clubs and 
ing shooting. practice wi 


u 
Shooters who are fond of card playing 
hhave been provided with a target designed 
for “poker shooting.” This is @ printed 
layout of playing cards, with two jokers 
and two “M" cards that count as misses, 
Draw or stud poker can be played, Frank 
P. Carey, inventor of the target, has sug- 
ested that any betting involved be done 
With .22-caliber cartridges instead of 
‘money. One poker target is good for at 
lest ity shots from a -22-<alter pistol 
or rifle 
‘The building of small indoor ranges, 
basements usually, is becoming a popular 
'y among shooters, Such ranges are 
easily set up, when space is available and 
8 suitable back stop can be arranged for 
Keeping bullets within hounds. Heavy 
timbers or sheets of boiler plate set at 
proper angles to prevent dangerous rico- 
chets can be used, Another way of stop- 
ping bullets is to use a metal funnel de- 
vice manufactured for the purpose, This 
ratus catches the bullet, allows it to 
spin around a while until its energy is 
spent, and then drops it into a container 
from'which the accumulation can be 
moved for melting, wer the lead. 
‘When conditions are unfavorable for 
regular small-bore firearms, excellent 
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straight target 
shooting, all kinds of 
freak target games are 
employed to arouse in- 


terest of visitors. Such 
events are really shoot- 
ing carnivals, with vis 
tors paying so much for 
the privilege of shoot 
ing. In addition to rais- 
ing money for club ac- 
tivities, these gun car- 
sivas "usually "atract 
‘many prospective members who may join. 
Tnventive genius apparently knows no 
bounds when it comes to working out 
unusual ways of using up powder and 
lead. ‘The Zeppelin Rifle Club of Akron, 
. for instance, staged a shooting car- 
nival that included elephant hunts, tiger 
hunts, and other big-xame ac Tiny 
lass elephants normally intended for use 
ais watch charms were employed as tar 
iets in some of the shooting games. Elec 
tric motors, old washing machines and 
‘other odds and ends were used for op- 
crating moviow targets. 


But in spite of the many byways of 
shooting the very foundation of he small 
ice sport in’ America is straight target 
Competition 

‘While much shooting is done in base- 
ments and fields by persons who care Ite 


hing, machine 


tle oF nothing about competitive matches, 
the rifle lub provides for others the op 
portunity to match ther skill against rival 
fun artists. Competitive smallhore shoot- 
is dane generally at ranges of ity, 

100 and. 200 yards, and at fifty: meter 
The fiy-meter range was used offically 
for the first time in 1984. In addition, 
there ave rifle targets available for ranges 
fs short as fifteen yards, and pistol targets 
for ranges from twenty-five feet up 

‘ne the mon intresting 22h 
competitions is the Dewar match, the 
‘American part. of ‘which is. shoal, the 
annual Camp Perry small-bore meet, The 
Competition is between an American team 
of teenty shooters and an English team 
ff the same aise. Scores of each team are 
Sent ly mal to the other country. Tn the 
1954 match, the English team completed 
its shooting frst, and one-of its mem- 
bers made a perfect score of 400, Not to 
be outdone, Sam Bond of the Amer 
team hung up a similar perfect score a 

imp Perry later in the season 
‘Anoteworthy fact about target shoot- 

ie that Instances of accidental inry 

fom properly constructed. and. supervise 
anges are extremely rare, ‘The tan of 
‘woman who is familiar with firearms and 
‘who finds pleasure in shooting them has, 
inv almost every case, developed a proper 
respect Tor their power and a love for 
them as a hobby tool. ‘That is the atti 
tue of the typical shooting hobbyist, and 
it leaves no question as to the wisdom of 
encouraging the inborn and. thoroughly 
American liking for ftearms, inherited 
irom a proud ancestry of pioneers and 
fronticrsmen for whom the squirrel rile 
was both a weapon of defense and. a 
Ieans of obtaining ood. 

“The growth of cites and the increase 
fn urban life with its sedenta 


target. Promotion of rifle matches every- 
where now is enabling him to shoot, 
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Worn Out Auto Tires 


REBUILT BY NEW PROCESS 


‘ 


N® ties for old are offered today’s motors. Instead 


‘of discarding a casing worn out by twenty thous 

miles or so of service, he may have it “rebuilt” by 
modern scientific methods, He gets back a tire that looks and 
wears like a new one, according’ to specialists in the work, but 
costs only half as muck, 

Photographs on this page, made especially for Porctax 
Scirxce MosTHtty, show how the process is carried out in a 
typical shop. It consists of removing all traces of rubber 
adhering 10 the body of the tire and forming a brand-new 
tread upon it, much asa shoe is resoled, Since the body alone 
represents sixty percent of the 
cost of a new tire, an appreciable 
saving results 

Recent developments in, motor 
ing have helped. spread the new 
fashion. of rebuilding tires, and 
multiplied the ‘number of ‘shops 
specializing in it, The body of a 
modern tire, expert rebuilders point 
fut, Is far stronger and more re 
silient than that of former types. 
Concreve roads spare it the bruis: 
ing blows of rocks, ruts, and road 
bpumps. Hence, it may stil be rod 
ng service when the rubber 
‘worn down by the powerful 
braking and quick sarts‘o pres 
ent-day cars, is almost. gone, A 
careful examination i always given 
to make sure the body is intact 
{or rebuilding is feasible only when 
it is free from breaks and signs of 
wweaknes 


ER COMES OFF 
ty rebuilding 
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ROBOT SMOKER AIDS CIGARETTE STUDY 


A steaxs of divesting cigarette smoke 
of fifty to seventy-five percent of its nico 
tine, and most tarry distillate that 
causes stains, is the reporied dis 
Prof, F. Almy, Ohio. State 
chemist, It may be incorporated in. 3 
diminutive device that is built into a. cig 
ie holder or inserted directly ia a 
Corkstipped cigarette, 


The device draws 


the smoke through a cotton pad and a 
chamber filed with granules of activated 
tearbon, ‘The first removes the tarry sub 

‘Tests 


stances; the second, the nicotine, 


NEW DRINK 
DISPENSER 
FOR AUTOS 


Warr anew drink 
Alispenser attached to 
the pancing of his 
nove lake his thirst 
while driving.. The 
Container, Beld in 
nlc by spring 
fp, has a cup ate 
tached to its lower 
tnd. To get a drink 
‘motorist pressed 
‘plunger in the side 
Of the container and 
‘leases the cup by 
fiving it a partial turn, The container is 
Fravily insulated so" that cold iquide 
placed int are Kept cold and hot liquids 
Ere Kept ot, for long periods of time 


2 


Left eabot smoker 


with a robot smoker, that automatically 
smokes a cigarette and analyzes its smoke, 
Jed tothe ehoice of the materials employed. 


SNOWSHEDS JOIN LONELY 
MOUNTAIN POWER HOUSES 


Sxowsieps have found a new use in 
the mountains of California, where they 
enable workers of a great hydroclectric 
plant to travel to and from their homes, 
and to get from one power house to an: 
other. Since it is not uncommon for snow 
to be piled ten feet deep after a severe 
storm, the snowsheds often afford. the 
only means of getting about for those 
without snowshors, ‘The. sheds resemble 
those used to keep railroad tracks clear, 


TESTS SHOW THAT GERMS FLOAT IN AIR 


By spaayinc germs into a 
ith 


Health sanitation instructor. 
fg learning new facts about 
the spread of disease. Con- 
trary to prevailing medical 
sts are reported 

that minute 


fn the act of coughing or 
sneezing do not settle rapid- 
ly to the floor but float in 
the air, with any germs they 
may contain, for a consider- 
able period. ‘The germs, 
‘moreover, do not die quick- 
ly but may live for hours. 
The tests may affect. air 
conditioning plant design 


Samples of air being withdrawn from tank for germ text 


ELECTRIC BOARD REPRODUCES BRIDGE GAME 


Rarm-rine work at a battery 
‘of switches. connected. with a 
giant electrical board, recently 
introduced at Chicago, enables an 
auditorium filled with bridge fans 
{o follow every play in a game 
between crack players. Standing 
behind the contestants, an. ane 
nouncer speaks rapidly into. a 
telephone receiver, relaying. in- 
formation to an expert at the 
switchboard, who throws. the 
proper switches (a flash upon the 
board. illuminated letters and 
symbols which show the cards 
held by each player, as well as 
the bids and play's made, 
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Flying Whirligig 
Is Newest 
Aircraft 


“FLYING WHIRLIGIG" combin- 
ing the principles of the standard 
airplane, the autogiro, and the helicop- 
ter, is envisioned by a Glenn Dale, 
Md., inventor, just granted a patent, His 
‘design calls for a main wing of conven- 


ROOUTERCOPTEAS, aS RUDDER ARROWS SHOW] — tional form, having at cach extremity a 

ROTATING IN WinlD STREAM ~ Dikectiowor | set of anes, oF “booster. 

saitvemeand | SORES Cir puane S&P iuevaron | "kOTATION coplers? tate freely” when 
. . TAIRDLANETYPE = the craft is in motion; their lft aids the 

moor | Wne [Ey ‘main wing to support the machine. The 

/ Swoue | if two rotors of each set revolve in. opposite 

4 directions, “Twin propellers, flanking an 


elevated “pilot house,” constitute its pow- 
cr plant. ‘They swing upward to provide 
additional lifting force during the tab 


pid Se errs Guar eaanc 


7] forward flight. The inventor foresees the 
‘ery ama apace 


MOTORS IN, construction of huge air liners which could 
MAPS EARTH'S MAGNETISM 


Diagram shows 


VY simon ton a) fcave the ground or alight. in.congested 
FORWARD FLICNT ie] areas where space fs limited 


FIRES SET IN ODD SAFETY TEST 


pe) 
‘SPECTACULAR tests recently were made by a Maryland 

pany to learn how best to combat fires in its 

+ lled transformers. Engineers constructed an 


\ ‘outdoor enclosure for the trials, set up a standard trans- 
Former, and repeatedly set it aflame, From the side- 
walls, streams of water and of chemicals were spilled 
‘upon the blaze. As a result of the tests, an effective 


Sign has been worked out for fire-fighting equipment 
RUBBERS FIT __ ‘hit has now been installed to guard against: damage. 


IN UMBRELLA 


Costrterety equipped 
for rain is the user of a 
two-in-one umbrella con- 
ing a pair of rubbers 
in its handle, Tightly 
rolled to occupy little space, 
they are withdrawn in a 
jiffy as shown above. When 
the handle is in place, as 
below, the umbrella ‘ap- 
pears'to be an ordinary 
‘umbrella, in every way. 


A cearovs pattern of loops adorns a 
geographical globe recently exhibited by 
A. G. McNish, of the Carnegie Institu- 
tion’s Department of Terrestrial Magnet- 
sm, Lines depict the earth's magnetic 
field, and center about the magnetic poles 
‘The model illustrates the behavior of the 
earth as a big magnet, and demonstrates 
the daily variations of magnetic force. 


ot engineers wat 
“a> 
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SAFETY PHONE GUARDS 
AGAINST EXPLOSIONS 


A xew. type of explosion-proof tele: 
phone, exhibited in Chicago, is a recent 
addition to the roster of curious safety 
appliances developed especially’ for use in 
industries where dust, gunpowder, or in- 
flammable gases present the constant has 
ard of a blast, Not only does the con- 
struction of the instrument guard against 
the possibility of an electrical spark igni 
ing any combustible material in the sur 
rounding air, but even the mechanical 
working parts have been designed pa 

ularly with a view to reducing frietion 
so that a spark cannot be produced, 


TINY ENGINE FITS 


A. surxtaTuee, engine so tiny that a mag- 
nifying lens is needed to watch it run has 
just been completed by Licut-Commander 
John W. Iseman, USNR. after 
months of spare 
according to his informai 
the size of the world’s previous smallest, 
hich is housed in a museum at Munich: 
Germany, Patterned after a conventional 
stationary steam engine, his model, Tse- 
delicate 


man says, has working parts mo 


Builder of fy-sice eogioe watches through 
power. Right, engine compared with & p 
Rend showing how incrediviy small 


u 


TREES MAY FORECAST WATER SUPPLY 


Tree rings help 
Harry L.Potts, Den- 
ver, Colo,, water de- 
partment" engineer, 
to estimate the fu: 
ture water needs of 
the city. Wet or dry 
years are recorded 
in the varying width 
Of the annual growth 
rings of trees. He is 
charting the ‘yearly 
rainfall for the past 
500 years in the area 
supplying Denver. 
‘The finished charts, 
hhe expects, will show. 
how much water 
must be stored to 
meet any emer- 
gency, and may al- 
so. throw light on 
whether droughts oc- 
cur in cycles that 
‘can be forecast, 


nd rainy spells from tree's row rings 


IMPROVED SANDING DRUM. 


Saxpixe drums, which save the time 
i and effort of sandpapering woodwork by 
hand, are now available in improved form. 

One new type employs an especially i 
genious method of attaching the abrasive 
sleeve. The drum i rub> 
ber, which may be by tightening 
vile nut. This firmly grips the ene 
Circling belt of abrasive material, making 
snug fit and providing a desirable re= 


FLASH-LIGHT BULB © “*t** '«kin«: 


than those of the finest Swiss watch. When. 
compressed air is fed to the model by 
squeezing a rubber bulb, a 0.03-inch pi 
ton races up and down in its cylinde 

a 02-inch flywheel spins with a 
audibly w 

3,000 re 
model was constructed beneath a micro- 
scope, with the aid of an especially de- 
signed precision appliance known as a Ge- 
eva lathe, Iseman made some of the 
smallest parts including the crank pin and 


PROFESSIONAL TASTER 
CHECKS SOAP MIXTURES 


Few might envy Joseph Strobl, of Los 
Angeles, Calif, his strange profession of 
tasting ‘soap. ‘By sampling the contents 
of the huge caldrons in which the product 
is made, as above, he can tell whether the 
mixtures have been sufficiently “cooked” 
and are done. Despite its apparent crud- 
ity, this test is said to show the amount 
oof ‘free alkalinity in the soap with high 


otherwise require three to four 
hours’ laboratory work. The value of this 
time-saving is shown by the fact that 
Strobl tastes seventy samples every day. 
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(CARVE HUGE EYE FOR MOUNTAIN MEMORIAL 


Wir the face of 
Washington already 
looming from the giant 
memorial that Gutzon 
Borglum, famous sculp- 
tor, is carving from the 
living rock of Mount 
Rushmore, S. D., arti- 
sans are now at work on 
the likeness of Thomas 
Jefferson that wil stand 
iveside it. Photographs 
reproduced here’ illus- 
trate one of the most 
interesting operations— 
the carving of an eye 
whose size is appre- 
Gated, by. compan 
‘with the man alongside 
in the picture. The de- 

curious when 
ed at close range, 
appears startlingly lite 
like ‘when seen from 
the base of the tower 
ing peak 


Na 
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Home-Work 


By BERTON BRALEY 


IHOUGH. our residence is (urnished 
‘With the best T can afford, 
Old mahogany well-burnished, 
Antiques skilfully restored, \ 
‘eraftemen fashioned 
For a Ghibbeline or Guelph, 
Yet my hobby most impassioned 
Is for things I make myself! 


Yeu, there's something of a wobble 
To the tables that T cobble, 
And the chairs T manufacture 
‘Ate susceptible to fracture 

‘And my cupboards lack in symmetry and tone, 
‘Yet the worst of my creations 
Brings me prideful titillations 

"As T murmur “It’s a poor thing. 


We've electric fans and heaters 
Gadgets intricate and new, 
Onion-peclers, omelette-beaters 
‘And T love to run ‘em, too: 
Constantly the salesmen bring 0s 
Household toole—and take our “pel,” 
But my teal kick i a dingus 
That Te fashioned for myself. 


wt my own! Workmen outlining the eolosal eye of Thomas Jefferson. Note drill holes 


MOVING TRAIN 
PICKS UP ORDERS 


‘Treaty orders, like mail, may 

icked up ‘by a moving 
in with the ald of a de- 
ice proce by a Misour 
inventor. consisting of a post 
set beside the track and bear- 
ing, three detachable hoops. 
Orders are attached to the 
hoops, which are so mounted 
that a slight pull frees them. 
‘Thus the engineer oF fireman 
may” grasp a hoop without 
‘moving from his place in the 
cab, The two upper ones are 
for the first and. second en- 
gines of a “double header, 
While ‘the lower one is. for 
the conductor's orders and is 
at the proper height for the 
step of a caboose 


be 


Something wrangled out of wire 
‘And an ancient auto-tire, 
‘Some mechanical appliance 
Which defies the laws of science 

Hut which I have planned and figuredoutalone, 
Though it creak and aqueak and rumble, 
10 it works, Tim far from humble 

‘As Tmurmur, “It's a poor thing, but my own!” 


Artisans and artists skillful 
Think me just a trifle daft, 

i But my life's not truly thillfal 

‘Till I try my handicraft, 
| Till 1 saw and plane and hammer, 
} ‘Build a dog-house, paint a shelf, 
‘And et rich, authentic glamour 

‘Out of things T make myself! 


MARCH, 1935 s 


Mystery Gun Shoots Spot of Darkness 


the “gun” himself and 
screen, producing a black 
‘spot that appears to come 


chives aha 
{o follow its movements. $251'70 apttan 
is 


tween the “gun” and a 
projector hidden behind 
the translucent screen, 
which is accomplished 
through concealed cables 
as explained in the ac- 
companying diagram. All 
controls pass downward 
through ‘a small tube 
horizontally beneath the STATON 
floor, and upward through TU 
another small tube. Two Movas.e 
lamps are controlled from TURF 
10 ATTRACT customers to their toy the. gun trigger through HORIZONTAL 
section 
cently exhibited an ingenious illusion rep- diagram. One illuminates 
resenting an imaginary war weapon of the — the entire screen while the 
future—a gun projecting an “invisibility other 
ray” of inky darkness, in order to hide, as the spot itself, the change mechanism that 
with a smoke screen, a rocket ship on being made automatical- 
which itis trained, A spectator may grasp ly as the trigger is pulled. a projector 


‘Aiming the gun moves the black spot on aera 


SAWS AND PAINTS 
WITH ONE MACHINE 


Wrrita curious power-driven 


California man can saw wood 
and then, after a slight change. 
paint with the same device, The 
‘ult comprises a small gasoline 

ompressor. Mounted in a 
stand over the compressor, the 
saw is driven by a belt from 
the flywheel pulley of the gaso- 
line engine. By disengaging this 
belt and slipping another over 
the drive pulley, the compres- 
sor can be used to operate a 
paint spray gun. ‘The device ean 
easily be towed from job to 
job. Its inventor, a telephone 
repair man, used it to add to 
his income from small contract 
jobs near his home. 


CAMERA SNAPS HARDEST GLIDER STUNT 


Wine Wolf 
Hirth, German sail- 
plane expert, looped 
the loop in a lider, 
‘photogeapher in an 
accompanying plane 
snapped the striking 
picture reproduced 
here.. Since the sli 
er pilot has no mo- 
tive power on which 
to rely, his stunt- 
ing performances de- 
pend upon his ability 
to guide his frail [ 
craft into favorable 
wind currents and to 
avoidlosingtoomuch 
altitude during the 
‘maneuver. Ununwal photograah of ifcult feat of looping the loop fn = etider 
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A “oun *ritrs ano 
train it upon a painted syive.s ox MOUNTING" MOVES WITH CUN™ 


from the gun itself and PULLING TRIGGER 


department stores have re- wiring not shown in the CONTROL CABLES 


luminates all but Diagramshows the complic 


SHADOW OF DISK. IN PROJECTOR. 
PRODUCES BLACK SPOT THAT 


SCREEN 
QUE DISK, 


awn wouse 

To FOLLOW 
VERTICAL 

Movement 
oF Cun 


usd iesanee 
amet 
pay 
cet 


STATIONARY TUBE 
WOVANLE TUNE 


vertical 
CONTROL CARLES 


NEW KIT HELPS MATCH 
COLORS WITH LACQUER 


Mareaxe colors with lacquer, in paint 
ing furniture of an automobile body, is 
made easy by a kit recently introduced. Tt 
consist of a set of eight cadmium-plated 
‘cups ranging from one sixteenth 
‘of a fhuid ounce to eight ounces, and a 
stand for storing and using them, with 
places for paint strainers, color sheets, and 
Formulas, and a drawer for a paint paddle 
and a brush to clean the cups, 


BIKE GETS SPEEDOMETER 


Spexvomerers for bicycles are on the 
market, permitting a youngster to enjoy 
the thrill of seeing just how fast he is go- 
ing. In the model 
lustrated, the 
needle is actuated 
by a friction drive 
‘on the front whe 


The dialisat- 
lached to the frame 
Hiehind the handle- 


bars, and reads, 
perhaps a trifle op- 
timistically, from 
zero to fifty miles speedometer operated 
fan hour. bp whee! ‘of Bicycle 
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NEW DEVICE MEASURES 
THE MOISTURE IN FOG 


Cowrruixe their experiments with ar- 
Lifcial means of dispelling fog, Henry G. 
Houghton and fellow scientists of the 

schusetts Institute of Technology 
have devised an auxiliary instrument that 
might be termed a "fog meter.” The curi- 
ous device, shown above, measures. the 
water contained in the fog. At the top of 
the picture may be seen a part of the 
hhanging pipes that spouted a. chemical 
spray in’ recent successful attempts. to 
combat fog, a path of clear air 2,000 feet 
Tong and 100 feet wide being produced 
hy this means, (P. SM. Oct..'84, p. 39), 


X-RAY TUBE LOOKS LIKE A BASSOON 


Suarep like a 
giant musical in- 
‘Strument, the curi- 
ous apparatus 
shown at the right 
is actually one. of 
the most’ moder 
types of X-ray 
tilbes. Operating 
‘on 250,000 volts, 
it produces power- 
ful and penetrat- 
ing rays for deep 
therapy treat- 
ments, Heavily in- 
sulated cables pro- 
vide the power 
supply and the in- 
strument is de- 
clared to be com- 
pletely shockproof. 
Tt was recently 
placed on public 
View in London, 


CLEANER STAYS IN PIPE 
TO ABSORB NICOTINE 


044 view of late 


‘An ordinary pipe cleaner, kept inside a 
smoking pipe of new design, serves to ab- 
sorb moisture and aids in keeping the 
smoke sweet and clean, The smoke is 
drawn through an aluminum tube with a 
slit" bottom, th which droplets of 
moisture seep into a lower chamber con- 
taining the pipe cleaner. The cleaner m3 

be removed and replaced, as shown above. 


MIDGET PLANE DOES A MILE A MINUTE 


Dunnep the “sky lea,” a midget air- 
plane just introduced in France measures 
Tess than twenty feet between wingtips 
Teis said (0 take off with a run of only 
100 yards, and (0 fly at a speed of more 
than sixty’ miles an hour. A twenty’ 

power motor deives the tiny eraft. The 
machine shown in the photograph is re- 
ported to have flown 4,000 miles in suc- 
cessful trials, Small planes of this type 


‘operation, expected to 
flivea great impetus to aviation a8 a sport 
‘They can be housed almost anywhere, and 
need no large landing field 


‘Bky dea plane recently ineroduced in France. It has 2 wing spread of les 
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X-ray tube now used for deep therapy teeatments 


“ROPE TRICK” PICTURED 
IN CLEVER CAMERA HOAX 


His the famous Indian rope trick actue 
ally been performed? A photograph us 
received from England, and reproduced 
ire. apparentiy shows a jotir in the very 
act of executing the feat. According 
icgend, the trick consists of throwing 
rope int the aie and causing i to become 
eid 30 that a boy cam climb it and dise 
Zppeat. Skeptics examining the arresting 
ture, however, wil suspect that, what 
Inaequerades as 8 rope ie actual rsd 
From shaft, upon which the boy balanced 
ioc lig enough for cameraman to 
Snap the picture. Professional masiclane 
Gfallenge tmyone to perform the tick. 


MARVELS OF CHEMISTRY 
BRING TO YOUR TABLE 


LUGAR beets—fifty mil 
‘There were enough 
white, conical roots in. the moun- 


{ain pile in front of me, to lay 
ina double line from New York City 10 
San Francisco; enough of them to sink the 
largest ocean freighter ever built. Forty 
thousand tons of them! A quarter of a 
million dollars’ worth of sugar beets! 
‘Beyond the beet mountain, housed in a 
gprocture a big a the hang fora giant 
Zeppelin, another mountain was rising— 
mountain, of sugar, stowed in sacks. 
yy and night a river of beets was flowing 
dove from the one mountain into the big 
sugar factory at Brighton, Colo, Day ani 
night, a river of sugar was flowing out of 
the factory, building the mountain ia, the 
reat storehouse, Tn a few weeks the beet 
mountain would be gone, and the sugar 
‘mountain would fil the storehouse to the 


very ro. 
‘Of all the foods and delicacies. that 
reach out tables, probably ‘none has gone 
through such complex processes of man- 
Iufactue as the little white crystals in our 
sugar bowls, ‘To follow a truck-load of 
beets from the time whea they are plowed 
from the ground, until the sugar in them 
extracted to flow in a snowewhite ava- 
Tach int the ack that aa 
ess one of the most spectacular 
traQjons in modern food production. 
"The beet seed is planted early in the 
spring, as s00n as. the ground 
hough to cause germination, Like wheat 
dnd other small grains iti dled in roms 
About twenty inches apart. few weeks 
inter, the fields are rbboned by ‘thick 
stands of Tile plants. Now. come the 
iockers and: the’ thinners, "A ‘veritable 
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By 
Frank Clay Cross 


‘my of thousands of men and women in- 
ade the fields on hands and knees. These 
are the thinners. Abead of them goes a 
smaller army of blockers, hoes i. band, 
who chap ure vera ithe 

leaving semall bunches of plants 
ved le ot telve Sahes eng! each 
tow. The thinners complete the job, pull- 
ing up every plant save one in each bunch 
left by the blockers. 

‘The task ofthe thinners is one ofthe 
most tedious and back-breaking drudget- 
ies known to. agriculture, Most of the 
workers are Mexicans. You see. them 
‘moving slowly down long. rows of beets, 
ome stooping, some crawling on all fours 
hardly pausing as they work, hour after 
hour, under the hot sun. 

‘When the fields have been thinned, they 
are caltivated and irrigated at intervals 
Until the beets are ready for harvesting 
They are then plowed from the ground, 
topped. and loaded directly into the trucks 
that carry them either to the factory or 
to the beet damp from which they ae 
ransported to the factory by rail. For 
many years inventors have sought to de- 
Slen some "machine ‘which would auto- 
matically cut the top of each beet as itis 
plowed from the ground, but thus far no 
Talisfactory way Has been found to re- 
place the bumaa toppers who do the job 
by aod with eavy, sharp, knives. 

T stood beside the great beet mountain 
at Brighton, watching the long fle ol 
Trucks as they passed over the scales to 


In 8 Colorado eld. Above, 
é een eoteian Ont 


SUGAR 


unloader. As each truck came alongside 
from which they were quickly elevated 
pence. i ee top elie fa te pile, 
Eelam 
Continuously, Tor eight, ours ms ‘oy 
still be beets uncounted at the end of 
beside it, and many other piles were scat- 
fe eyo 
tnd in to 
si rae nd el 
bing and tumbling like logs in a mill 
sie fa ia 
Son is he a ag 
i ae 
satel iy ter tte 
sy ae ope 
‘eyo ane ae fe 
Bch babe eed ny 
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they passed under the watchful eyes of a worker whose 
hhand flashed among them, now and then, to remove 
imperfect beets and occasional pieces of ‘debris that 
had escaped the mechanical cleansers, 

“One grab by that man may save several hundreds 
of dollars,” my guide told me. “If a piece of wood, 
fr a stone, gets into the slicers, the whole factory may 
have to stop work until repaits are made.” 

‘The, slicers are cylinders lined with knives which 
reminded me of the vegetable shredders to be found 
jn nearly any kitchen, When the beets emerged from 
them, they looked much like Chinese noodles. Indeed 
they are commonly called noodles, though the proper 
name for them is cossetes, 

We could look down, from where 
‘we stood, to the floor below where the 
Boas, dropped Tr "the slicers, 
move ‘an endless conveyor 
Shove and to one side of the difuston 
battery, This battery consists of four- 
team ig, estindrca, fron cls, ach 
fone of ‘which will hold five and one 
half tons of noodles. Men, stripped to 
the waist, were filling one of the cells, 
jamming the noodles into a manhole in 
eaves When tal i wat packed 
conveyor. When that cell was 
full, the ‘stream was turned into. the 
next cell, 


‘The operation of the diffusion bat- 


removed by what physicists call the 

Wea pecan akagae ope 
fou can perform a. siny 

iment which will show You how osmosis 

‘works Take a Tong lass tube and 

‘over one end of it with a sack, made Tek touctYeow hE co 
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Workers Alling 4 call in the duusion 
Sittery with ‘Beet cometten, or shredded 
Beek” whveserece the juice by “ormoxin 


of any, mioutely porous membrane, A 
“Small bladder will serve the purpose. Now 
fill the sack with thick sirup and immerse 
fla bade of else wi ihe ann be 
Upright ad. shove the water You wl 
see the liquid begin to rise in the tube. 
Eventually it will flow out the upper end. 

“The eeplanation f that when water and 
seup orto sirup solutions of diferent 
‘aly, ae separ persue 
iments beet, they wl ise 
tea eno equa density 


have been formed on both sides. Tf there 
is room for the heavier sirup to expand, 
the water or lighter sirup will diftuse into 


‘uch. more rapidly than it difuses 
through the membrane in the other di- 
rection. If there (Continued on page 118) 


» 


Medern Wonder Cameras 


SEE LIKE CATS 
IN THE DARK 


ly lighted area of almost any American city 
after nightfall, the chances are that you would 
fencounter several suspicious-looking persons 
carrying strange little boxes with stubby tues pro- 
Jecting from them, You would see them point these 
‘objects at theater signs, taxicabs unloading at the 
curb, attractive store ‘windows, and pedestrians 
passing beneath brilliantly illuminated theater cano- 
pies, These are amateur photographers who have 
succumbed to the lure of cat's-eye photography, 
and find the taking of dificult nighttime photo: 
graphs with the wonder cameras of today an a 
sorbing hobby 
"Times Square, New York, and the adjacent 
Broadway theater district are’ especially attractive 
to nighttime photographers because of the excep 
tional illumination ‘provided by theater and other 
signs. Yet, even along this famous Great White 
Way, there are many curious folk who are frankly 
puzzled by the ultra-speed cameras 
The writer paused in the middle of a stroet one 
night to photograph a particularly attractive elec 
trie sign in Times Square. Out of the comer of his 
eye he saw a policeman hastily approaching. ‘There 
was a look of curiosity on his face instead of the 
expected stern scowl 
What are you doing there?" the off 
2 plture,”" I explained. ‘The 
sinned wisely 
'Go ahead, 
thing. There 
T explained to him ilities of my 
Tittle camera; how it could make pictures that 
would have been considered impossibilities a few 
Years ago, and how it was a close approach to the 
ideal instrument which ean photograph anything 
the eve can see 
‘Whenever a group of amateur photographers as 
sembles, there usually is at least one. high-speed 
miniature camera present, and a few prints are be 
ig paseed around to illustrate its latest triumphs. 
Due owner of such a camera has built up & profi 
business by producing unusual action pictures 
of stage performances, backstage and dressing-toom, 
Activities, cabaret. scenes, party happenings, and 
the like 
‘Of course, professional cameramen have not been 
slow in adopting the ultra-speed camera for dif 
cult work, One linge news-picture syndicate em- 
ploys 2 man who does litle else but experiment 
‘with ways of getting better pictures with the mini- 
ature cameras the staff men carry, as equipment 
auxiliary to their standard “four-by-fives.” ‘These 
Tittle picture-making machines have created, in 
news-picture circles, a new field called candid pho. 
tography. because they permit making informal pic- 
tres without the subjects’ being aware of the fact 


T YOU should take a stroll through the bright- 


inquired, 
policeman 


you won't get any 


fndian clubs in mid-air, or getting a pi 
Greta Garbo simply by snapping the camera 
at a theater screen on which ber image is being 
projected, have been made possible by the com- 
paratively recent perfection of ultra-speed lenses. 


MAKE PICTURES LIKE THESE 
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‘A few years ago, a camera lens whose fo- 
cal length was four and one half times its 
ffective diameter was considered speed 
Now, however, lenses rated at F/15, 
‘which means that the focal length is only 
fone and one half times as great as the 

diameter, 00, 

ifthe Jens speed is to 
‘of the diameter of the 
length. The larger the 


op 


diameter in relation to the focus—the 


smaller the ratio, noth Is—the 
‘more fight a lens’ will admit in a given 
faction of a acond, a 
designers can produce speedier 
legac if he fous sept small, The sae 
ff the glass elements does not become im- 
practical, and defects inherent in all lenses 
fa be ep 0a nin, Thais why, 
today, an ultraspeed camera is nearly al” 
2a very small camera, one. of the 
jure” types $0 popula among pho- 
tographers. Many of these cameras use 
thirty-five-millimeter motion-picture film. 
Others employ somewhat larger roll films, 
film packs, cut films, oF plates 
‘Even the fastest lens that optical ex- 
iar erence feet eas 
ff litle value in cat's-eye photography i 
it were not for the modem high-speed 
films. Because most nighttime and indoor 
snapshots are made by artificial ight, and 
hhecause such light, coming from electric 
lamps, contains mostly red and yellow 
rays, films must be sensitive to’ these 
colors, And so manufacturers have brought 
{o.a high state of perfection the so-alled 
panchromatic oF “every-color” films and 
plates. Such negative materials are sensi 
to the blue light that affects all other 
types of plates and fs, but they are 
also sensitive 10 greens, yellows, and par~ 
ticularly reds, is 
‘Such films, even when used with orii= 
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and in Poor 
Ultra-Fast 


nary cameras haviog, compara- 
tively slow lenses, yield remark 
ale ests, Fo instance, tis 
entirely possible to make an ace 
eplable port 

the light of 
red light. 40 c 
rooms not many years ago, and 
till used with colorblind” and 
Similar plates. and lms, ives 
‘enough ‘ilumination to "permit 
photographing the darkroom 
terior on panchromatic film. Such 
film, incidentally, must be an 
dled and developed in total dark 
tess or by the light of a special 
freen saflight lamp. 

‘And #0 the photographer who 
sallies forth with a highspeed 
cat'veye camera generally loads 
it with colorsensitive film or 

es when he is seeking nighttime sub- 
Jets, oF those illuminated by late-after- 
‘oon of winter daylight. 

"The camera in which a remarkably 
speedy lens and a fast, color sensitive fin 
fave Joined forces to make dificult photog. 
raphy easy, has opened an entirely: new 
field to photographers. There is a mys- 
terious fascination in the making of pi 
tures with such a camera. In fact, this 
fascination has had much to do with the 
evelopment of the new hobby’ of minis 
ture photography. 

Possibilities confronting the owner of a 
cat'reye camera are almost without mum- 
ber. He can go to a theater and obtain 
ingeresting and undsial pictures of stage 


Miniatures 


“Impossible” Pictures Taken at Night 


Daylight with the New, 
Provide Novel 


Thrills for Amateur Photographers 


By WALTER E. 


scenes and even from the motion-picture 
Scien, lng a dace na ae 
Dulsance of himself by obstructing. the 
few of othr patrons, Ciranes ‘fer end: 
siblies, even if the cameraman 
‘Ginnot attend a daytime performance. ‘The 
field of informal home portaiture—soap- 
ping Junior while he is laboriously build- 
Inga block castle on the nursery Hoot, oF 
‘capturing a. picture of the lady of the 
Household while sbe is carving a juley 
raisin pie in the kitchen—is attractive 
‘use it provides priceless souvenirs which 
Sea be enbtaale By ory to. 
jc means. restaurin{s are 
Fsthed rightly, enoush ‘to permit the 
making of ex (Co 


4 


Ax Tpias, village 
supposed to be 200 years 
‘old is being restored by 
Civilian Conservs 


Corps workers near Bis- 
marek, N. D., with the 
assistance of indians of 
® the Mandan tribe, whose 


SNOWSHOE-SHAPED RACKET 
MAKES TENNIS EASIER 


DesioxeD to 
tennis racket, 


jppearance in England. The 
that of a snowshoe. Branch: 
ing arms form a “V" with a short handle at their bot- 
tom and a webbed oval for striking the ball is enclosed 
Hetwean them at the top. The inventor of the, new 

hore. profesional tenis ham 

jenational- 


tained, which are now 
being ‘reproduced, were 
formed by a framewor 
‘of heavy timbers, covered 
over with willow rods, coarse 
‘swamp hay, and finally earth 
‘and sod. Such lodges were 
waterproof, cool 

and quite wi 


famous player of the game 


Sixce the hardest. material ever pro- 
duced ly man, named boron carbide, was 
introduced to industry not long ago, it has 
{ound many uses. Crystals of the new su 
stance, called “synthetic black diamonds” 
cae the hanes por that of 
atl pons baoe served Store, 

ir nee mated ave oetend dane 
dies for drawing wire to" great thion 
earings in electic meters and other del 


ate instruments are made from boron 


Locomotive turning itself under Ks own power 


LOCOMOTIVE'S POWER 
OPERATES TURNTABLE 


Excutsit locomotives steaming into 
King’s Cross Station, London, can now 
tun themselves around under their own 
power. A single-wheel tractor, geared 10 
the turntable itself, is powered by a two- 
cylinder vacuum engine operated from the 
brake lines of the locomotive. When the 
engineer has run his locomotive onto the 
turntable, the fireman connects the vac~ 
‘uum brake pipe on the engine to a pipe on 
the tractor, ‘The suction sets the double- 
ting cylinders operating, 


‘Sand blasting with 


2 


RESTORE OLD INDIAN VILLAGE 


Heavy timbers of the lodge being put inte pl 


‘They ranged in size from one family homes 
to ceremonial lodges and lasted fifteen 
years or longer. Their inhabitants were a 
peace-loving agricultural tribe, fond of 
laborate ceremonials and of taitoaing for 
personal adornment, which caused them 
to become known, in sign language, as 
“the tattooed people. 


HARD NEW ABRASIVE RIVALS DIAMONDS 


carbide, Its superior hardness to all other 
artificial abrasives has led to its wide use 
for cutting and lapping the new hard al 
lays used in modern tools 

A unique property of boron carbide, 
distinguishing it from other artificial abra- 
sives, is that it may be melted and formed 
into molded shapes. ‘Thus, high-pressure 
blasting with sand or other 
naterials may be made entirely of boron 
carbide, without the use of any bonding 
‘material of inferior hardness. Ordinary 

nazales become worthless in a short 

time from the cutting action of the 

abrasive stream 

Boron cart 


le is known to chemists 
ind of boron and carbon, 
has heen a laboratory curiosity 
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on Plane in nin co 


MONSTER airplane that cartes a 
pein lan shards the Sri 
J ict fot eat the pases 
nding trips outlying dstrets, Name 
the Masim’ Gorki and called the largest 
land plane ever built, the huge machine 
measles 210 feet in wig span and weighs 
fortytwo. tons ‘when ight 
poet 
opelled iat a speed ‘well in excear of 
{women minute, in recent succesful 
Might tests 

"The prlating plant. contains all the 
equipment necessary for Hsuing, a com 
plete newspaper during fight. A'rotary 
Dress designed especialy forthe plane 
Prints a tany as 10,00) copies an hour 
St am ilustrated paper of twelve by ste 

ch az, for distribution on landing 
ctures taken during fight are. prepared 
for the paper fa photosmechadica lb 
ratory aboae. 

‘Movie shows may be gven the populace 
by 8 fling tren cared inthe rear of 
the plane and setup on the ground $0 
that 16000 spectators may view the show 
‘The movies are thrown onthe scree 
from projection room within the plane, 


| 


mitort cocunt 


through a window in the 
fuselage, 

Speech and music, from 
4 microphone or phono- 
graph within the plane, 
may be broadcast audibly 
so that they are heard by 
all those beneath, within 
an area of nearly four 
square miles, Other com: 
munication facilities. of 
the plane include high- 
speed radio apparatus for 
transmitting routine calls 
and telegrams, and an ine 
tercommunication system 
aboard, a new departure 
imaviation. By switching 
a lever, the commander 
‘ornavigator may address 
all occupants of the plane simultane- 
‘ously in order to deliver instructions; 
‘shile at other times the system is used 
Tor conversations between the various 
cabins. 

Lounging and sleeping cabins for 
seventy’ passengers are furnished as 
comfortably as a hotel, and food is 
Served from an electric kitchen during 
flight. An electric power plant of sul- 
ficient capacity to light more than 300 

-watt lamps, provides current. 


The printing prea: aboard the Maxie Garhi, 
Ihc ere 0 corks per Boe ot = 
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TESTS MADE IN 
FIELD LABORATORY 


‘ther tents are made by 
the workera in the Beld 


TAKING SAMPLES 
OF SOIL PROFILE 


4“ 


Soil “Census” Helps Farmers 


HALF OF NATION'S ARABLE LANDS 


WO hundred and fifty di- 
ent color patterns bedeck 

a strange map of the United 

States that hangs upon the wall of a Wash- 
ington, D, C., office, each pattern repre- 
senting a particular kind of soil, The big 
chart is a composite of 1,500 local. soil 
Survey maps s0 far completed by the U.S. 
Department of Agriculture, which has just 
Drought halfway to completion a manu 
mental task it began thirty-five years ago 
to survey and classify every parcel of 
arable land in the country, s0 that it may 
be farmed to the best possible advantage. 

Each of the thousands of different types 
of soil in the United States is best suited 
for certain plants. The task of the 3 
veyors is to identify each soll type and 
map its occurrence; then to determine 
what crops will grow best upon it, and (0 
discover how it-may be impro 

The first step in mapping a given area 
isa preliminary scouting exploration by 
an expert surveyor and one oF more tech 
nical assistants, armed with an accurat 
base map of the rexion, ‘Taking samp! 
of the soil at quarter-mile intervals, they 

¥e base map by symbols 
iquehanina fine sandy 
clay” and “45” for “Elkton Toara.” 

‘The boundaries of each type are en- 
tered upon the base map, "Meanwhile, 
samples are taken ‘methodically of each 
sail layer, to a depth of several feet, for 
more extended chemical analysis, ‘These 
samples, together with the field maps, are 
forwarded to Washington. 

‘There chemists investigate the compo- 
sition of soil by. separating it into its 
component parts. The percentage of these 
constituents tells much as to the possibili- 
ties of the sol. 

Finally, in a central drafting room, the 
field ‘sheets. are revised to include’ this 
Combined information, and are copied 
‘The finished local map’shows the types of 
sail in color and indicates their boundaries 
with reference to roads, houses, streams, 
lakes, and other landmarks. 
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Raise Better Crops 


ALREADY TESTED IN GIANT SURVEY 


Right, chemise stares the 


ery fine sit) tea 
Thay with celle weletions 


HOW THE FIELD SHEET LooKs 
Above is typleal detailed feld sheet. 
Showing houses snd other land 

‘S surveyor signing rough the 
ite on the plane table to et the 
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Prd 
with the Net 


DIAMONDS wow in circulation are valued 
at $70 000,000,800. Their combined weight 
{is half that of a modern locomotive. 
INSECTS heve ditecs just ax humans do. 
“elemtist reports 
Dick oot Rasdtinie gos viseee 
ferent parts of the country have dise 
lingaihing chirps and tills added to thelr 
common call 


ONE HALF of the shell of a 
ed th Sea Islanders for 


THREE METEORS au hour is the average 
umber visible under ideal conditions from 
‘any given point om the earth's surface, 
FISH have been caught in the Sahara 
Desert, Wat seals 200 feet dee 


Yona! ed 


| FIGHTING FROST with dynamite iu new 
method sed in the Middle West, Inter~ 
‘mittens blasts during the wight keep the air 


in circulation and’ prevent the prematnre 
frosts from damaging garden crops. 


TWO-WAY RADIO conversations recently 
took place between an operator in Sidney, 
erasing polcetype patrol 


EXAMINATION of the inner ear of 
vwill reveal its age, according to aw 


fish 


AUTOMOBILE FUMES Kill en woerage of 
three Americans a das 


WARS come when the sunspots are at 
their maxi ‘peace is most common 
‘are at their mivimum. A French 


ter comparing sunspot records sith the 
‘the world, 


coho NE 


a 


Your Microscope Reveals 


The bone 


in preparing a bone section 
‘iced with m fnersoothed same 


— 


A 


4 


0. MANY persons, the word 
skeleton” suggests’ graveyards, 
death, or something to be kept 
in the family closet; but to the 


owner of 4 microscope it indicates & vast 
swonderland for him to explore. 

Have you ever watched aman mowing 
grass with a scythe? He caries a whet 
one in his pocket, and frequently Bas 10 
Sharpen the seythe blade. le may wonder 
vry the blade dullss0 quickly when i i 
Cutting nothing but soft stems. If he had 
&imicroscope, he could solve the mystery 
tasily. He would find that i is all because 
of skeletons 

Many plants have skeletons that are sur- 
trisingly rable and, wien seen, hough 
Your magic lenses, even beautiful. The ep 
Sermis or surface layer, of stems, blades, 
and other parts of various plant, is com: 
Posed of cells whose walls ate impregnated 
trith silica (ilicon dione), one. ofthe 
Tost abundant of materials, Siar alia 
deposits are found in the husks or chal, 
anil in the stems of many rains, sich 86 
Tice and wheat 

‘One of the most extensive depots oc- 
curs in the equisetum or "horse-tal” plant 
‘hich is commonly found along raliroad 
Cmbankments and ie abaped somewhat like 
{Christmas tree, This pant also fs known 
by various other names such as "scouring 
rsh Mt uned to be a common practic 
{0 dry the equisetum plant and use it (0 
scour pots aid pans, and. smooth wood. 
With Jour microscope you can sce, why 
the equitetum made 40" serviceable 
scouring material ‘Vou will find thatthe 
entire plant fs composed of glass-like silica, 

"To convert the alica akeleton of an 
cequisetum stem or grass blade into a beau 
tifa object for the microscope, you must 
remove the organic material, Place small 
‘qamity of concentrated trie acd ina 
{Est tude, drop the small pleces ofl 
material into Rt, and boll it ove 
alcohol flame, taking care to keep 
your hands and clothing. Always hold the 
eat tube with ts mouth avay fr 
sod heat ie gradually, so thatthe sas wil 
hot crack, It is a good Hea to have a 
Eenerous supply” of some kind of alka 
solution handy, to douse on the acid if i 
spills. When the ackl-and is. contained 
Specimens are being bested, brown fumes 
‘bually form inthe tube above 

After the acid has boiled for’ half 
minute of 10, st the tube aside t0 cool 
then ill tsi full of water, to dilute the 
acid, Neutralize the seid. by” adding 
litte ata time, some of the alkali solution 
Bubbles of jis will form rapidly. Wher 
no more bubbles appear, the acid has bee 
neutralised. Let the specimens, which are 
how almost entirely the silica skeletons of 
the plant particles, settle to the bottom of 
the ube.” Gently pour off the solution 
Shove them, and ahd more clean water, 
in this way you ean remove neatly all of 
the chemical matter in the solution 

"To transfer the fragile skeletons to a 
microscope slide with a length of glass 

hold your finger over one end of 

the tube, lower the other end lato the test 
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Beauty in Skeletons 


tube until it rests directly above the ma 
terial you desire to capture and then re 
move ‘your finger. ‘This releases the ai 
imprisoned in the glass tube, causing the 
solution, carrying the specimens, to be 
forced opward by atmosphere. pressure 
Ry putting your Sager over the end of 
the fube again, you ean it dhe solution 
‘vith the tube 

‘You will find the silica skeletons to be 
objects of great beauty, particulaly if exe 
mined with darefeldiiumination or by 
Polarized light. You can trace with ase 
the’ outlines of the individual cells that 
made up the plant sue, Ata magnifica 
tion of 400 dieters o so, you can sec 
the peculiar characteristic markings in the 
walle of many of these cells, Details of 
the hairs, stomata (breathing pores), and 
other structures will be found to be pet- 
fectly preserved fn crystalline sia, 

‘You will find i entertaining to examine 
various specimens of plant materal for 
thelr allen skeletons, ate, for instance 
4 bit ‘of the bull from a selow canary 
Seed. Its silen framework presents a com 
Dlleted appearance, looking like parle 
Tows of ‘Knoblike formations interlaced 
wilh wavy lines runing in parallel paths 
Haire found on the chaff-sales of most 


FOR sheer beauty, there are few silica 

formations ‘oval that deposited in 
theequsetum tissues The epidermis or out 
tr cel layers are especialy ich in the de 
pot, Eximine a dry specimen, and then 
{ie immersed in water or balsam. Vou will 
discover thatthe entive surface ia covered 
wrth what appear to be the spiked ends of 
Tiny war clube Along the edges and places 
where the epidermal layer has been folded, 
these knobs standout prominently 

Notice particularly the arrangement of 
the alien particles. A study of the spec 
men vil reveal that there fs order in the 
fpparent confusion, Some particles seem 
to'be arranged in parallel rows. But the 
‘ost beautiful forms are produced by those 
that group themselves into ovals, resem 
bling tiny. jeweled necklaces, Here’ and 
there you can see a particularly compl 
Gated arrangement, the particles arranging 
thease  nanyaranded ect 
Curved comers, These deposits generally 
occur in pairs. They mark the locations of 
the stomata, or breathing pores 

‘In the animal Kingdom, the skeleton is 
highly important. Insects wear theirs on 
the oulsife, inthe form ‘of layers and 
plates of chitin, a remarkably durable ste 
Nance. ‘The shells of many sea animals 
Serve as tksietns, Among the higher ani- 
mals, the skeleton isa bony framework. 

THis such bone that is (o be subjected 
to the scrutiny of Your microscope. You 
fan use any bone’ that is availabe, al- 
though itis desirable to inspect a many 
different kinds. as possible, Whalebone, 
beef one, the bones of chickens, hors, 
sheep, and a host of other animals ought 
to be easy to obtain, 

Preparing a bone for the microscope 
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Magic Lantern Sets Scenes in Theater 


LITTLE DIRIGIBLE CARRIES OWN MAST 


anv blimp that 
the latest crea 
a of Anton Heinen, 
of Lakewood, N. J, in 
his efforts to popuiarize 
small drigibles 


vate aircraft. Thi 
enables the craft t 
in small airports where 
Standard moos 


Stee ent 5 


‘moored to its own portable 
‘Uhich in aald to ennble {to land where ie wl 


A PLANT 90 hi 
orm, it grabs ho 
the trophies 


dy that, if ups 


ntists just back 


vive. Seeds of this desert grass, whic 
above, and of nearly 1,800 other plants, 
by livestock and others useful in check 
sion, were brought back by the explorers 


CAR LICENSE GLOWS AT NIGHT 


Essy (o read at night, an automobile 
license plate using reflector buttons (0 out 
line the numerals is put forward by_its 

a means of combating. crime 
rays of a street lamp or the 
ts of an approaching car, the il 
rminated numerals glow brightly and make 
i easy to spot the number at an apres 
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Boom 


PUTS AMERICA IN MARCH ‘TIME 


AOR three hot hour of June St 


fines, Iowa, 


Drake Stadium, Des 

watched bands from 
Colorado, Michigan, Ohio, 
tend for prizes in marching. ‘The specta- 
tors cheered like football fans when the 
marchers joined 5,000 other boys and 
sirls and closed the Bighth Annual Nation- 
al High-School Band Contest by a theil 
ing rendition of Sousa’s Stars and Stripes 
Forever, 


official awards were an- 
‘as a rush to wire good or 
bad news to friends and relatives in com: 
munities actively interested in a contest 
between the pick of the 20,000 school 
bands which are increasing American 
harmony, Chosen by local, state, distri, 
‘and national tryouts, the’ youthful con: 
testants represented the best amateur per- 
formance on reed, brass and percussion 
instruments, They’ were the net results of 
‘a boom in bands which began two decades 
‘ago as an outgrowth of a boom in drum 
corps described in the September number 
fof PorvLan Screxce Mostar. 

Drum corps date from colonial da 
and our first important military band was 
organized shortly after the Revolution 
(Our oldest amateur band in point of con- 
tinuous existence is the Stonewall Brigade 
Band of Staunton, Va., organized in 1845, 
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By 
Earl Chapin May 


But the myriads of juvenile school bands 


's Island in Boston Harbor. 
t other amateur bands, the 
Boston organization was started by’ kids 
who, probably inspired by brilliant though 
brassy circus bands, made “music” through 
Paper spread on common hair 
These hair-comb musicians were 


combs, 


joined by three young violin scrapers. 
a bass fiddle of 


Later additions were 


TWENTY THOUSAND 
American communities sup- 
port school bands which are 
trained by experts and stimu- 
lated by colorful national 
tournaments. This amazing 
new movement, transforming | 
the old “town band” into a 

crack musical organization, is 
described by Mr. May, who 
recently told of the similar 
boom in drum and bugle corps 


double bass; a saxhorn (which re 
the modern’ alto), and a cornope: 
cestor of the modern cornet 

A teacher named John Ripley Morse 
developed this nucleus into a band which 
became part of a thousand-piece organ- 
iaation directed by the famous Patrick §, 
Gilmore at the Boston Peace Jubilee of 
1860, Keeping pace with the times, it won 
first place in its class atthe 1020 Massa- 
chusetts Boys’ Band Contest and first 

at a subsequent New England Band 

est 

In the meanwhile, American youth ran 
amuck with the band idea. Before our 
current movement for better and bigger 
bands for juveniles was initiated, most 
small-town amateur bandsmen were terti 
ble. T know, because I was one of them, 
As a boy. cometist, side-stepping lung 
trouble, I barged inio leadership of the 
Rochelle (IIl.) Kid Band which grew into, 
the Rochelle Military Band with a silver 
cornet painted on its bass-drum head. 

‘We blew blue notes in imitation of our 
elders. ‘The local undertaker taught us 
gratis. The group disbanded every fall 
after cashing in on Fourth of July and 
county-fair engagements. Captious i 
zens often cussed us. Less crabbed ones 
Gropped coins into our hats and thus gave 
us a fresh start each spring. This program 

s followed by most of our tooting con- 


” 


in BANDS. 


re 


‘THE FIRST 
FARMERS’ BAND. 
Right, the Page County 
Farmers’ Band, of Towa, 
Il real farmers. Below, 
diminutive  bandsman, 
‘with the helicon model 
tuba, biggest of horns 


‘The nattily uniformed band of Manhattan College, New York City, marching past 


temporaries, ‘The 
was colorful, but 
fered from lack of professional guidance 
and_ systematic sponsorship. 

‘Contests have taken most of the curse 
out of our amateur band performances, 
Local pride has been replaced by sensi- 
ble supervision, Amateur band music 
has become enjoyable and altura, ts 
improvement can be properly credited 
to the Landers Band Tax Law and the 
contest idea. 

Major George W. Landers, of Clarin- 

ted a movement in 1021 
to permit minor cities to 
tax themselves for support of municipal 
bands. ‘The law has been adopted in 
forty-eight states, Major Landers, well 
in his seventies, is one of the few re- 
formers who have lived to see their 
reforms really won 

The contest ide 


‘Sponsored by the 


layer LaGuardia stands back of flag at left 


National Bureau for the Advancement of Mus- 
ic, the Music Educators’ National Conference 
and finally by the National School Band As- 
sociation, began in 1926 with a national band 
contest at Fostoria, Ohio, Ten states selected 
‘would-be champion bands by competitive elimi- 
nations, The members of each band were 
selected by section competitions, A section is 
a division composed of the same or related 
instruments, such as reeds or brasses, 


Thirteen bands—one from as far away as 
Ogden, Utah—participated in that Fostoria 
contest. Fostoria's 10,000 citizens were hosts 


{othe visiting band boys, who were not allowed 
to spend a penny in the Oblo community, The 
Joliet, Il, High-School Band won on perform- 
ance, appearance, and marching, by x Traction 
of a point 
Jollet won sgain at Council Bluffs, Towa, in 
1927, In 1928" it won in its own home town, 
Although Modesto, Calif, spent. $15,000 
Publicy subscribed money fo send its, boy 
tnd to Joliet in private Pullman cars 
‘The Jolict High School Band thus gained 
Permanent posession of the national 
Championship trophy, and could not 
tend the Denver coniest of 1029 except 
as guest band with Director Archie Mec 
Allister, its conductor. But the citizens 
of Jolict raised the expense money, large- 
Ty through selling "Send the Band to 
Beaver" buttons 

At Denver, the Nicholas Senn High 
School, of Chicago, topped them all, in- 
luding persistent Modesto, IL repeated 
this ‘performance at the’ 1930 "Flint 
Michy contest. ‘Then Joliet, permitted 
to reénler the arena, carried away fist 
prize forall class-A bands at Tulsa; Okla, 

By this ime, the official National Con 
test had become so popular that it was 
Decessary to classify the bands, Class A 
fame’ from schools having ‘more than 
50 enrolled pupils; class B from schools 
having from'7250 {0 750: class C from 
schools having less than 250. enrolled 
pupils, By 1938, when seventy-five bands 
Contested at Evanston, lly it was neces: 
sary to substitute for “rst prize” in 
Glass A an “Outstanding Band” desi 
hation, Joliet got away’ with that one, 
to, 

Tiandmaster Archie McAllister might 
never have been a master of America’s 
‘champion high-school band or president 
= oficio of the National School Band 
‘Association had it not been for his lean- 
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THE BOY CORNETIST The lungs, of course, figure in wind-instru- 
‘The photograph below shows ment playing. Dr. James F. Rogers, of the 
the author as a comet soloist United States Bureau of Education, has proved 
in his college days. He found by statistics based on a study of hundreds of 


horn-blowing an excellent 


I eg leat prominent musicians who lived between 1700 


and 1900, that players on wind instruments 
live longer than the average. In certain cases, 
playing the saxophone, the flute, or the cornet 
has definitely stayed ‘the progress of tuber- 
cculosis. But the formation of the t 
important, for it is “tonguing 
ing, that makes a good wind-instrument playe 

“Tone is made, primarily, on any musical in- 
strument with a cup-shaped mouthpiece, by 
the tongue’s attack. Hence you will never see 
a good bandsman pufing out his cheeks when 
playing. While Frank Fitzgerald was director 
‘of the Rockford, Ill, Military Band he might 
be the only cornetist on a march down Main 
Street, but you could hear him at all times 
above’ forty other instruments, He weighed 
less than 130 pounds, and was not barrel- 
chested. A dimple showed in each cheek while 
he played. But he got plenty of volume while 
hitting high C's and high E’s, because he used 
his tongue properly and played with the “non- 
pressure system,” 

This system was then a novelty, Under it, 
high tones were made by contracting loose 
lips, which thus did not become sore oF grow 


ing toward woodworking, Al- 
though he bought a brass, cor- 
net and started a rural band 
near Joliet in his youth, be bad 
gone Into Montana fruit ranch- 
ing to make a living. As an 
vocation he turned to wood- 
working, His ability in his 
home workshop attracted the 
attention of the Jewish Train- 
ing Schools in Chicago, which 


engaged him to teach carpen- - 
tering and manual training. He 
later went to Joliet to do similar work in its public schools, 


Archie's first band of twelve young members rehearsed 
in his carpenter shop. He started his first public-school 
band with a $2 allowance for each rehearsal. This band 
was unpopularly known as "The Disease.” By choosing 
members for loyalty, as much as ability, he began to win 
prizes. ‘Then he got'a real salary as ditector and. a trip 
for his band to Washington, D. C. 

‘Archie McAllste's method with the Joliet High School 
Band is typical of many of his competitors. He picks 
his players from all classes in a city of 60,000. ‘Solo 
competitions for national prizes are among the later 
‘wrinkles in high-school band contests. Leonard Bradley. 
Joliet’s solo-ohoe prize winner, is the son of a mail 
carrier; Raymond ‘Tremmeling, who has won national 
prizes as a clarinetist, is the son of a street-car motor- 
man; Robert Harris," prize-winning French-born player, 
is the son of an undertaker, while Glenn Henderson, twice 
winner of the national prize for cornetists, is son'of an 
electrician. And there are several farmers in that band 

Jack Wainwright took Charles Munger off a farm near 
Fostoria and. taught the boy to hold his mouthp 
loosely against his lips, to breathe from the diaphr 
like’ singer, to depend on his tongue for attacking a 
tone. In four years young Munger played a cornet solo 
with Sousa’s Band before 20,000 visitors at the Ohio 
State Fair! 

OF course, the first step in selecting recruits and as 
signing them to instruments is to test them for tone 
Sense.” An easy method is to play a tone like © of G on a 
comet of piano, then ask the pupil to sound the same 
tone on his instrument. If the pupil can not do. this 
readily, the teacher switches him to drums or cymbals 
where only a sense of time or rhythm is necessary 

‘Assigning pupils to instruments depends largely on the 
teeth. “If a pupil's teeth project aboocmally, be is not 
destined for wind instruments. If upper and lower teeth 
overlap, they will make trouble in comet playing. If they 
ave large and meet evenly, they approach the ideal. If 
the lower teeth recede, they are almost hopeless for any 
horn with a small mouthpiece, which should be held at 
right angles from the teeth. This applies to all reed in- 
struments except clarinets, which can be played with the A BAND OF 1845. First members of the Stonewall Brigade Band 
bell pointing downward at'an angle of thirty-five degrees ot Staunton, Va, now the oldest smateur organization in the country 
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weary from “punching” and vibration. and were 
bof their natural blood circulation. The bans 
City, Iowa, and Harrison High School, of C 
famous band irom Joliet, could not have wos i 
honors at Des Maines last June if their hs 
pended upon blowing into instead of tonguing \ 
Moderately thick lips do the best. work i 
shaped mouthpieces. Size of player and sizx of 
not necessarily associated. B.A, Rolfe, distin 
leader and brilliant cornetist, is notably’ tall a 
Clara Bloodgood, weighing 110 pounds, plays the ¢sccedinaly 
difficult “triple-tongue” solo (written origina 
Levy-Anthem Polka, on the Sousapbone, lars 
instruments. And she doesn’t get red in th 
her cheeks, although the Sousaphone is a 
double B-flat bass horn weighing thirty 
pounds—sometimes forty, depending upon 
the thickness of metal (ubing Used, 
Possibly made curious by. the impres 
‘development of school bands, Prof. 
Carl E, Seashore of the University. of 
Towa and Prof, Elmer E. Jones of North: 
‘western University have made 
elaborate laboratory. tests on 
more than 5,000 students 10 
determine rhythm, 
dexterity, memory 
and codrdination of brain and 
muscle possessed by prospec 
tive instrumentalists 
So far, most of the amateurs 
join bands through pure love 
‘of music, Intelligent instruc 
ton keeps them going, 
‘The Arthur, I, High Schoo! 
60 pupils. Its class-C band 
ighty-two members di 
rected by George C. Wall, was 
creditably placed in the second 
on atthe 1933. National 
Contest, ‘The school maintains 
1 second or “feeder” band of 


twenty members, co 
Four years ago the Washing. 
on High School Band of Sioux 


alls, $, D., had practically no > 


y clasical selections 

and a balanced, 
Symphonic instrumentation, Most class-A bands 
hve 100 members. 

Lenoir, N.C, has a population of 4,000 and 
a high-school band originally. sponsored by the 
focal post of the American Legion, ‘That. band 
sarted the high-school contest idea in North 
Carolina, as a clase-B band. It got 30 good it 
had to siep up and compete, under a handicap, 
with clasesA bands from cities ten times Target 
than Lenoir. But it kept winning prizes, 

Last year the North Carolina Slate’ Legis- 
lature made drastic cuts in school appropriations 
which threatened to put an end to. systematic 
School music. ‘The citizens of Lenoir promptly 
Woted to pay a tax to keep its band going 

Ta addlcion to pointing steadily toward state 
and national contests, nearly all school bands 
hope to have. representation inthe. National 
High-School Band. which is fastructed by emi- 

musicians for eight weeks each summer at 
Taterlochen, Mich. ‘This band camp is. unique 

“The 200'or more members of the National 
High School Hand are carefully selected by local 
music supervisors and by Dr. Joseph E, Maddy 
of the University of Michigan. ‘The band feeds 

tional High-Schoal Orchestra 

Dr. “Joo” Maddy, father of the Camp at 
Interiochen, believer that ten years {rom now 
‘each of out cities of more than 10,000 popula- 
eas tion wil be supporting a genuine, allAmedican 
‘The seven deep-throsted basses of the band of the University of Southem Symphony orchestra. “Maddy, who, came up 
Galornis, grouped together for a Hit close harmoay. "Ths bend’ i. di ll town band, is nat visionary, He 
tinguished By its unusual wniform, consisting of plur-fours and sweaters is supremely practical 
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Home Tests 


for the Amateur 
Scientist 


FIFTEEN TIME-SAVING 


HOUSEHOLD 
Inventions 


VERSATILERNIPE, Cutting 
she 


idrahaped be 
"Two blades on the 


FLEXIBLE TOASTER. This theeeslice 
easter will make one licen without 


a 
COPPEE AS YOU LIKE IT. With the auto. 
abeve you ean be sure 


the automatic contol docs the rest 


” POPULAR SCIEN€E MONTHLY 


Experimenting with SOAP and 


IN THE AMATEUR 


B of linsced oil, Finally, the bottle should 
R By be agi a Ey place and shaken at 
AY MOND __ intervals during the next few days, 
z Eventually, when the saponification is 
complete, two hundred cuble centimeters 
of a half-and-half mixture of alcohol and 
‘water should be added to dissolve the 
‘clear brown coor. 
‘professional prod 
by adding some ine 
Pensive scenting oil such as 
int or oof sassaras as 
"The main secret in_obtaining a. good 
soap is 10 strike a balance between the 
faustic and the oil, Tt too much caustic 
i taeda, exces wil be repent and the 
soap will be harsh to the skin, On the 
‘other hand, if too much fa or ili sed 
the soap ‘will be greasy. ‘Along this Tine, 
you cam test your own soap OF any soap 
for excess caustic by touching it with & 
drop of phenolphthalei, Ifthe drop turns 
red thete is free alkall in the soap. 
Abou oe could Tal 0 recone 
a piece of ordinary fat, few people realize 
that this selfsame substance is contained 
ncn and chess, Ty puking sn 
pile piece of apparatus, the home che 
Sctually can ‘extract the fat from sich 
foods 
“The extraction apparatus consists of 
wide-mouthed flask supplied with a tine 
an cover and sleeve designed to support 
LONG as your home cipitated, all that remains is to remove a test tube. Held in a Vertical postion ft 
boasts’ a'kitchen closet, the actual soap from the solution by sep- the neck of the Mask and fitted with @ 
you need never look far arating it from the water. This process, cold-water falet and outlet, this tube acts 
Tor interesting chemical Known as “salting,” consits of adding & a a condenser, A piece of wire bent In 
fests, Such things as butter, felatin, ce- solution of about two ounces of sat dis: U-shape and soldered to the underside of 
reals and soap tay be just household arti- solved in four ot Sve hundred cubic centi- the cover #0 that iis Tower end extends 
cles to the housewife, but to the wide- meters of water, Ina abort time, te soap below the test-tube condenser serves 10 
take experimenter hey rereent chemi wl separate (om the gud nd oat at Bad's loth bag filed with the crushed 
als that enter into a host of important the top of the container. It may be a material being tested, 
reactions, trille pasty at first, but it soon will Tose" With the test material in place, carbon 
Tn the chemistry of soap alone, your its water as tdsies. Eventually, the soap tetrachloride fs poured into the flask, the 
home laboratory can provide hours of fun, can be gathered and, after an additional circulating water for the condenser turned 
By combining two simple substances that drying period, poured into cardboard on, and heat applied. As the carbon tetea- 
ae found in-every home you can make moulds. ‘in color, the product wil resem chloride fs vaporiaed it rises, fr condensed 
your own soap, or by making use of an ble Castile soap. 
Trexpensive chemical you can test the Ifa liquid soap is 
commercial soaps sold by your grocer. desired, cocoanut oi 
‘Although butter, linseed ol, lard, or say oF Tinsced oil should 
fatty, greasy material can be used as a he used. From. the 
hast’ for homemade soap, the amateur home chemis's stand. 
well obtain better results {{ he spends a point, the later wil 
Tew cents fora bottle of olive oil About probably be the least 
one mired cubic centimeters (slighly Capen. and easiest 
{ess than a half a pass) of the liquid will to obtain. Thirty 
be enough for a ftirsized batch. Simply grams of potassium 
pour the oll into a suitable lass container hydroxide "(caustic 
find add cold alka solution made by potash) fst should be 
dissolving. fifteen. grams of sodium fy dissolved in a misture 
‘rosie (lye wil do) in one hundred cuble consisting of seventy- 
Centimeters of water, five cubic centimeters 
‘As the materials are mised, a curdy of water and Bifty cue 
white precipitate wil form. This reaction, bic centimeters of al- 
Continuing for two or three days fs called cobol of the grain or 
ponifcation” and results in the forma- rubbing type. This al- 
tion of the soap. Tn this case, the soap cobolic potash solu 
will be of the sodium-oleate type and tion then is added to 
slycerin also will be formed about onehundred and tyre ci made from batter, shown an aid section when dis 
‘When the white curd is completely pre- fifty cubic centimeters and _pessed into an alkaline ‘solution containing phenolphthalein 
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Orher Household Chemicals 


LABORATORY 


om the sides of the test tube, and drops in 
a steady stream onto the cloth bag. Being 
‘8 good solvent for fats and oils, it dis- 
solves any extractable material that mi 


be present and washes it into the flask. 
After several hours, all of the fat. con- 

tained in the material under test will be 

part of the solution in the ask, To 


‘amply sore the open ask in a 
cer dn tine, all of the carbon 
Tetraclorde will be’ vaporied, leaving 
the fat. Ifthe al skition i turbid, 3 
preliminary filtering may be necessary be 
Tore finally setting aside 

Fats Tiquely. when gently ated, but 
when the temperature fe raledsuficint- 
Ip they decompose, The product. an 
Gliensive and polionous gas known 3+ 
“Scrolein2” TC i this gas that causes the 
eyes to smart when exposed to the dll, 
Shite vapors given of by burning, fatty 
meat 

cause thi gas is formed by the de- 
composition of the glyceride, component 
fof the fat, it aso can be produced by al: 
Towing a drop or two of ertioary glycerine 
ta on ope ie fact mesa 
Simple matter for the ‘home chemist to 
test automobile antifreeze solutions. for 
the presence of glycerine 

ew people would say that an. acd 
could be made from butter, yet in the 
home laboratory fe Becomes a simple ex- 
Periment. ‘To some melted butter in a 
Hank, add enough caustic, such a8 sodium 
tydroxide in solution, to form a s04p 

hen, carefully ald strong suiphurc acd, 
drop ata me unl the liquid gives an 
Acid reaction by turning blue Titmus paper 
ted. ‘This wil transform the sodium buty- 
rate, formed by the reaction between the 
Sodium hydroxide and the melted batter 


into sodium sulphate and butyric acid 

Finally, heat the mixture gently in a 
retort or’ a distilling flask. The but 
Acid will distill from the liquid, and, if 
allowed to pass into a weak solution of an 
alkali colored red by the addition of a 
drop of phenolphthalein, it wil remove 
the color, indicating that’ an acid is pres- 
eat, 

Even beef-tea cubes can be used by the 
home experimenter. By means of a series 
‘of simple tests he can identify the various 


JF, XOU haven't an adjustable fe 
fing stand for your home laboratory 
you can build one easily and inex 
pensively. With the exception of the 
‘metal screw, which is an adjustable 
chair glide obtainable at most hard: 
ware stores, the entire unit can be 
‘made from pieces of scrap wood and 
a short length of dowel. As all fun 
rnels have a sixty-degree angle, the 
support can be used for all filtering 
needs, Having two funnel holes, it 
allows two filtering operations to 
be carried on at the same time. 
‘The angular holes can be formed 
with arat-ail fle after small holes 
have been drilled at, the proper 
points, ‘The slots in the underside 
Of the base are added to the de 
sim to prevent undue warping. 


substances used in their manufacture 
First of all, the cube should be placed in 
aan evaporating dish and heated until it is 
‘almost colorless. During this process the 
tunmistakable odor of acrolein yas will be 
noticed, This indicates the presence of fa 

‘When it has cooled, tasting the sub- 
stance will indicate that it is mainly sal 
‘while a close inspection under a lens will 
show the same crystal formations as those 
of ordinary table salt 

If he desires, (Continued om page 117) 
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ube base, by wrapping Fe 
{kee from fe, an smi with s Nome 


IAT is the most 
ficult step in 

the construction 

‘of a simple short- 


wave receiver? 

Pop that question to the 
average set builder and 
chances are he will name 
the chore of coil winding. 
Yet, by following few sim- 
ple ‘rules and handy. short 
‘ets, even the beginner can 
‘turn out plug-in coils worthy 


oll consists of three 
Individual but. closely re- 


lated parts—the —pronged 
form which serves as a core 
for the coll as well as a 
of connecting it into 

the smal tickler, 


are being followed, accurate 
values for each of these 
items will be furnished, The 
requited diameter of the coil 
{form will be specified in inches, the num 
ber of turns and the kind of wire indicated, 
and dite 

windings 


nlimited array, 
ranging from smooth cylinders of fiber 
composition to forms of white isolantite 
fitted with handles and conveni 
to take the leads from each w 
three requirements govern the 
effective diameter of the form, the ox 
all length of the cofl, and the number of 
connecting prongs, 

Where cost isan important factor, many 
amateurs improvise inexpensive coil forms 
iy making use of the composition bases 


Coil-Winding 


of discarded vacuum tubes, Available in 
iameters of one and one eighth and one 
fnd three cighths inches, and fitted with 
four tac, prone, donning onthe 
type of tube, they make ideal col foun- 
‘tions. a 

ther of two novel methods will sim- 
plify the task of removing the glass bull 
From the tube base. A hot waterbath can 
tse used to loosen the cement 50 that the 
bulb can be twisted loose, or the glass 
envelope can be wrapped in a cloth and 
Smashed with a blow {rom a hammer. In 
the second. method” the cloth is an 
Portant safety precaution against Aying 
Blass and should not be omitted, 

‘Alter most-of the glass has been re- 
moved, the remainder of the. cement In 
the base can be scraped outwith a knife. 
Finally. the wires leading to. the prongs 
‘an be loosened by touching the hot tip of 
Soldering iron (0 the end ofeach prong 
od palling the lead tree with a pair of 
Dlierk Since the prongs are tobe used 

in as connections for the winding 
the cormpletd cil, care mist be taken 
fot to damage them 

‘Although there are no rules regarding 
the locations ofthe windings onthe 
forms, most amateurs fad it ‘convenient 
torplace the grid coll atthe bottom near- 
{st the prongs andthe Yickler above i 
‘nding Nhem in the order named ‘This 
fot only insures shot leas to the prongs 
tht also allows maximum space Tor the 
stindinen 

“The frst step in winding the call con 
siste of driling stall hole In the coll 
form at paine about one quarter inch 
ats the bottom edge. This serves as 
the leat hole forthe bottom cad of the 
zrid winding. The wie to be used should 
fe threaded through it Tor afew inches 
‘nd then welgedtghily Jn place with 
short length of sharpenel toothpick ot 
match stick forced into the hol 

With the end. of the wire 


fastened 


| Bottom view 


Excess Wire 


epi is 
Teothpess N 


Diagram shows wiring of plugin colt 


how winding 


Saally consected to the promas 
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‘Tricks for Ser Builders 


These Simple Yet Effective 
Methods Will Help You Over 
The Most Difficult Task In 
Building a ShortWave Set 


By 
Gerorce H. Wattz, Jr. 


firmly, the actual winding of the coil can 
be accomplished in any one of a number 
of ways. The so-called “walking-up” 
method consists of fastening the outer end 
‘of the wire between the jaws of a vise, 
hholding the coil form in your hands, and 
walking toward the vise’ as the form is 
turned and the wire wound in place, 
Plenty of tension can be applied 10 the 
wire in this way and a tight winding is 
Almost certain to result 


‘Another method consists of fastening 
tu small weight to the outer end of the 
wire and slipping the coil form over a 
small-diameter rod of wood or metal 
ripped horiznntally in the vise to serve 
nevan_axis, Both hands can be used to 
ttm the coil. and guide the wire while 


Aelghtfurclabes ‘the, neteoary "te 
When a winding reires an exceptionally 
Tong pee of ‘wie, the weight can 

fhoved ‘wong! the wire’ a5' the" winding 
, A clever stunt often used by amateurs 
veho desire a tight winding that will say 
Tight is that of expanding the wire before 
IU hy plating a mda bo 
oun on tia foc while coud, ae 
fastened at is ends, Is tension naturally 


When the final tuen 
1, « second hole, of course, ra 


dalled to take the wire. Allow at beast 
three inches of excess wire at the end of 
the winding, thread ie through the hol 
tnd finally wedge it in place with a piece 
fof toothpick. Remember, each end of 
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each winding must be connected 0 the 
[prongs at the base of the form, so it pays 
to be generous with the excess. 

‘Just where the tickler coil is placed will 
depend on the distance required between 
the windings as given in the coil specifi- 
‘ations, If the spacing is indicated as one 
cighth inch, the hole lor the lower end of 
the tickler should be drilled exactly one 
eighth inch above the hole at the upper 
end of the grid winding. Then, when the 
tickler is completed a fourth hole must be 
drilled fo take the final lead to the prongs. 
In each case, a toothpick wedge should be 
‘used to hold the wire firmly in the hole 

Incidentally, in drilling holes in col 
forms, a small drill is not absolutely neces 


sary, 'A good substitute can be made by 
sgrinding or filing a brad or finishing nail 
to a sharp V-shaped point 


Once both windings are in place and 
held firmly by the toothpick wedge 
that remains is to connect the wit 
leads to the prongs. How this is done is 
shown in the sketches. Each wire is first 
threaded through its respec- 


pte le inthe tip, 
Then, with th 
held ln a vise, th 

pulled tight o 
‘ered in place, a 


lipped 
solder and be su 
wire and prong a 

you begin. Ak 


ths 


have bee 


Should be, conne 
tickler and 


manufacturers and many amateurs is in- 
dicated in the drawing of the sample coil. 
‘The letters F, and F,, P, and G refer to 
the usual filament, plate,'and grid prongs 
‘on the conventional vacuum tube, 

Tn coil winding, two general types of 
coils or windings can be specified—close- 
‘wound and space-wound. Ina close-wound 
coll, as the name indicates, the turns are 
applied close together, while in a space- 
‘wound unit the turns re spaced from their 
Deighbors at a specified distance. Space 
winding is common on short-wave coils, 

‘especially in the grid coil 

‘pace. winding ‘can be accomplished in 
various ways. One simple method consists 
‘of winding a thread or cord on the coll 
along with the wire. If the spacing be- 
tween turns is specified, a thread or cord 
‘of that diameter will space the turns just 
the required amount, On the other hind, 
if the number of turns per inch instead 
are given, a few trials with strings of 
various diameters soon will give the 
spacing, (Continued on page 
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VALUABLE HINTS FOR 


Radio Workers 


Fills Cabinet Scratches 


SIMPLE way to remove scratches 
{rom radio cabinets in provided by 
a combination ‘iller and. polisher 
how on the market. "Resembling 2 bullet, 
this Inexpensive aid. provides a. special 
Color ‘filer as well as a polish. and te 
‘roves aceatches from darkeand light wood! 
alike, First, the filler crayon at one end 
‘Of the handy’ container is rubbed over the 
Scratch as shown. above. This ils the 
depression, and an application of the 
polish from the pad at the other end com- 
Pletes the operation, On shallow scratches 
the filler cam be omitted, the polish alone 
Serving to erase the mark 


Placing the Loudspeaker 


LTHOUGH few radio owners realize 
it, the position of the receiver in a 
room has a great deal to do with its tone 
Firat of all, i is never good practice to 
place the back of the receiver cabinet 
Hush against the wall. Its rear edges should 
be at Jeast an inch away from any vertical 
surface. If the room is long and narrow, 
2 loudspeaker generally will give best re- 
sults if itis placed at one end instead of 
At one of the sides, Also, if you have one 
favorite chair in the room, it should be 
in line with the speaker bat not too close 
{0 it; distance lends enchantment to most 
loudspeaker tones. ‘Since every room pre~ 
sents its own problems as far as sound is 
concerned, a litle experimenting. on the 
of the amateur will be both interest 
Ing and elfective—LAJ.K. 


New soldering-ton she 


60 


fn use, showing how the hot iron Is put in it 


Novel Telescoping 
Portable Antenna 


WITH the increasing popularity 
of the ultra-short wave lengths 
comes a new type of portable and 
adjustableantenna especially adapted 
to this kind of reception, Made of 
losing sections of dralumin 
‘tubing in the manner of a telescope, 
itcan be collapsed or extended easily 
‘and quickly to give the best results, 
‘Once the rod is in position, ingen- 
ious slip fasteners lock the sections 
rigidly in place. Designed particu- 
larly for two- and one-half- and 
five-meter work, these antenna rods 
are available for either ground, air- 
plane, or automobile stations. When 
‘mounted on a car, the rod is fastened 
by means of a sturdy insulator to 
the radiator cap as illustrated in the 
photograph at the right. In 

case, the car's body and 
‘serve asa counterpoise, a clip on the 
radiator cap acting as'the L. 


Neon Fuse Guards Against Excessive Voltage 


Soldering-Iron Sheath 


JF YOU do your radio experimenting at 
‘a kitchen table and must store your 
soldering iron when you are not using it, 
the inexpensive ‘heatproof. sheath illus: 
trated below will form a valuable addition 
to your tool kit. With it, there is no need 
{o wait for the the iron to cool. Even the 
hottest iron, pushed into its asbestos- 
lined interior, can be stowed away without 
fear of fire. ‘As an added advantage. the 
holder also is equipped with two collapsi- 
ble rests that serve 
asa stand for the 
fron when it is in 
use. Because of its 
heatproof qualities, 
the sheath also can 
be used to bring 
an iron up toa 
high temperature 
quickly by allow- 
{o remain in 
place several min- 
Utes after the cur- 
reat is on. 


fuses protect equipment from 
excessive current, blowing when the 

certain point, The 
son fuses shown het 
against exces 
ng to 


recently desi 
however, are 
voltages. Besides ser 
radio receivers, -voltmete 
teansormers, condensers, “and similar 
‘equipment against. voltage surges, they 
fiso ‘ean be user to test-ordinary” fuses, 
defective resistors, or faulty condensers, 
Tn each case the excessive voltage is 
shunted through the fuse 


feguard 
ammeters, 


Tool Strips Insulation 


10 SIMPLIFY the problem of kine 

ning the covering from long sections 
of wire, a new inexpensive. insulation 
stripper bas been developed. Suitable for 
all common sizes of wire, it consists of a 
U-shaped piece of spring steel bent in at 
the ends to form fo overlapping jaws. 
A rtaredge Vat in each jo setts to 
‘cut through the insulation, allowing it tobe 
piled Tree. To strip insulation, all that fs 
‘necessary is to place the wire between the 
jaws, close them, and pull. 
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vented? 


When were eyeglasses first in- 
E. H., Omaha, Neb. 


Amavruovon the exsist mention of the 

living power of shaped glas appears in 
{Book publohed in the eleventh cenry, 
Sent literature tel un that the nearaghted 
Nero hed. concave emerald to hin eye 
tren watching combats nthe aren. 


yt 
f 


Once Is Usually Enough 


Q—t6 tr true that a bee can sting only 


once, dying alterwardh?—J. 0. S., Alexan~ 
dia, Va 
‘AN. ny experimenting with all sorts of 


victims, an’ Englah scientist discovered re- 
ently that bees often sting several mes, 
fareflly removing the stinger each thme for 
future tse. Tt is only when the bee is eare= 
Tess andthe vietim violent, that the stinger 
fe'torn from the bee's body and left In the 
‘wound. 


Dynamite’s Kick 
nats of pounds of blasted rock 
bet pound of explosive, what is the blasting 
apacity of dynamite?-—HL J-K., Buffalo, N.¥ 

‘Aso exeet quarrymin placing 2 two 
stick charge of dynamite, weighing. approx 
‘mately ope pound, in sold rock generally i 
Stished it Your tons of broken slone are 
thrown loose. In earth, one pound of da 
mite can be expected to throw Out about ane 
bie yard of 


When Is A Color? 


100 coves exist in the dark, even if we 
‘eannot see them?—R. F. A, St. Paul, Mian, 

‘Acscruotott color, as we know it, is 
sensation caused by redlected light of various 
‘wave lengths, our eyes are sensitive only to 
4 limited range of frequencies Ina sface 
Which appears dark to the eyes, there may, 
tnd .do, exist many radiations outside of the 
Timited’ range” I this sense, color may’ be 
ssid to exit in the dark even though we do 
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Good Thing Air Is Free 


RB, aucriscous, a. Approximately 
twelve pounds of al are needed to burn one 
pound of coal 


Poison Ivy's Poison 


5. A.W, sar nace erry, urate. Unwihio! 
1 distant Cousin of carbolic acd, has Bees 
ented, ss the poison in poison ivy. In 
making this recent dacovery, more thn 800 
toa» of poison Ivy. leaves were wed. 


Blood and Life 


Q—ons the blood die when the heart 


hours after deat 
now collect 


The Loudspeakers May 


Q.—wer scientists quite sure that the thou. 
sands of radio waves in the air have no ef 


fect on the human bedy?—T. Vy Tueso 
At 
‘A—amnovcat blaring loudspeakers. may 


make us a race of nervous wrecks, it 
Soubetul if the radio ‘waves themeelves will 
have any il effect on our bodies. ‘So fa, the 
only influence of radio waves that has been 
Doticed is their ability to tase internal body 
temperatures. Fortunately, the human body 
fan stand dred of times ac mich internal 
beat as that produced by even the strongest 
Uoadeasting Station 


Densest Water 


HG, B, verworr, ance. Ordinary water 
aches its greatest denity at about forty de 
sree F 


A Matter of Smell 


(Q—wnar isa vinesarroon and how did it 
eet its mame?—W. B. K,, Medford, Okla, 
"A~aveavst of the vinckalike odor i emits 
when frightened, a species of whip scorpion 
fas been siven ‘the mickname of *vineza 
oon.” The best known vineyarroon isa Mes 
‘Gan variety said to be extremely” poisonous 


Maybe It's the Spring 
Qo tare average, do the seasons of the 
year fave any eflect on the growth of chile 
Gren?—J. W. A, Atlanta, Ga 
Ras rime result of a survey made in 
Europe, it is believed. that. children grow 
rmore rapidly during April, May, and 
than daring any other period in the ¥e 


Getting Into the Air 
XC. masons, car. Normally, an ordi- 
wary laid plane nast ru seer tamed 
fen before fen reaching 8 speed 
fe hontied ‘Tae auieero 
can take ad ites than niney feet 8 
tpeod us tow as twentyeie nll an Teer, 


Radio-Minded Ame 


According t0 


tate are el 
Bimost one third of this number 
than one Set 


Rubber Tree Shoots Seeds 


Q—ts 1 true that the rubber tree some 
times makes a rapid-Gire nove Tike 
Uipuous popping of 8 machine gun?—G. W 
11 East’ Orange, N. J 

"The seed pods of the rubber tee 
tain a gas which causes them to explod 
shooting the ripened seeds seventy-five 
‘one hundred feet out into space. Thi 


Gasping Just A Thirst 
Q—wars do we gasp oF breathe auickl 
aft cation of whet we mre warded 
A My Kana City 3 
Ain we tun of werk, carbon doride 


pies up. in our blood. We automatically 
Ureathe faster to dilute it. ‘The same thing hap 
feos when see are startled, Hein surprised or 
Fightened, we forget momentarily 10 breathe 
and. the carbon diovide accumulates 10. 
point where we must gasp to dilute i 


Race of the Century 
EW. R, rmioexce, a. The cheetah, or 


speed honors in the animal 
Speed of a fast antelope for short distances 
He been estimated as ssty miles ‘an hou. 


Good News for Fat Men 
R. B, mostox, tas Accoding to 4 recent 
stuiy' made of oup of Enalah aviation 
dels, overweight youny men have, on the 
Sverase tore (Con "fats 12a) 
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theway"eata Wie 


When Your Motor Misses 


ITH a clear road 
ahead, Cy Withers 
nosed” his car out 
from behind a large 


‘bus and stepped on the gas. For a mo- 
‘ment, the car spurted ahead. Then, sud- 
denly, as if bucking a strong wind. it 
hesitated and lost speed. Withers. turned 
to Gus Wilson, who was riding beside him, 
‘ee what I mean?” he 


step on it pase something, she des on 
feet.” 

‘Gus rubbed, the stubble on 
thoughtfully. “Let's try it again.” he 
suggested, “Only don't step on it so hard, 
‘and when she begins to lose speed, et up 
fn the accelerator for a second or 30.” 

‘Withers nosed out of line for another 
try. This time, by feeding the gas, in 
spurts, he did manage to pass the bus, but 
only after a tight squeeze with a loaded 
truck going in the opposite direction 

"Phew!" exclaimed Gus, nervously. 
le ele, but mane 100 good a it 
Suppose you pull over to the side of the 
roa 
hood. 


‘and welll take a look under the 


“Could the spark plugs have anything 
to do with it?” Withers put in a few 
minutes later, as Gus ran his skilled fingers 
aver the various rods and pipes that 
sprouted from the carburetor. 

“They could, but I've got a hunch i's 
something else’this time. ‘There's a heap 
of things besides spark plugs that can 
‘make a motor miss.” Working as he 
talked, the veteran mechanic. went over 
the motor from stem to stem. Every- 
thing from the distributor to the vacuum 
tank came in for its share of attention. 

“New heater?” he asked suddenly. pat- 
ting two hose connections that led through 
the cowl wal. 

Withers nodded. “Put it in myself 


a 


By MARTIN BUNN 


about three months ago,” he declared 
proudly. 

“Well, you made a. fine job of the 
heater, but you certainly messed up the 
vacuum tank.” 

"Messed up the vacuum tank?” Withers 
echoed, peering over Gus's broad shoul 
ders, “I never even touched it.” 


“Maybe not,” Gus replied. “But you 
sure put a swell kink in this pipe that 


tecmed pooper as it goed spend. At 
Forty miles an hour, the motor still ran 
the speedometer climbed 


face 

"Well, that sure turned the trick" 
agreed Withers as the two men started 
the trip back to the Model Garage, "But 
T still don’t see why bandaging that pipe 
made so much difference,” 

“Ever try, 10 suck water th 
leaky straw?” asked Gus. "That 
‘your motor was trying to do, only’ the 
leaky straw was the manifold suction pipe 
that puts the vacuum in. your vacuum 
tank, and the water was gasoline, When you 
tried to make room for those heater con- 
nections. you must have bent the suction 
pipe and cracked it. Naturally, air leaked 
in, spoiled the suction, and cut down the 
‘soma inthe vacua tank 

“At low speed, the leak didn't. mal 
touch difference. ‘The intake manifold de- 
veloped plenty of suction, and 
didn't need much gas. “At high speed, 
though, it was different. Your motor 
ficeded plenty of fas, the manifold suction 
wat leas, and the he cu down the suc 

fon. just enough $0 that the o 
sin the vacuum tank coulda" Keep up 
with the demand.” 

By this time, the car had reached the 
Model Garage, and Gus directed Withers 
into the repait shop. 

“Vou know.” Gus mused, as he started 
to work putting ina new length of pipe, 

's a funny thing about this garage 
business. Jobs seem to run in bunches, 
This is the third gasfeed job T've had 
this week, and the second one that's had 
something to do with the vacuum tank, 

“Monday morning, a fellow came in 
here all ina uff. Seems he'd been having 
trouble with his vacuum tank. Around the 

it was fine, (Continued an page 122, 
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THE HOME 


By F. L. Nowosatha 


ODERN-looking 
‘and other cos- 

tume jewelry of un- 

usual beauty can be 


made easily by hand from old toothbrush 
les, combs, umbrella handles, wom: 
hhand-bag handles and clasps, bath: 
room soap boxes, toothbrush holders and 
hhoxes, celluloid buttons and belt buckles, 
for any other such articles. 

If discarded materials are not at hand, 
1 supply can be obtained at any five-and 
ten-eent store, or scrap celluloid in vari 
fous thicknesses and countless color com: 
binations may be bought by the pound 
from dealers and! manufactueers. Iti 
known under many trade names, usually 
ending i ye," oF “ite” but the 

rm "cel s loosely applied to 

re group of synthetic plastics. ‘They all 
have the same general characteristics, be 
ing ard, ight in weight, tough but elas 
tic, and moderate in cost 

Heated to the boiling point of water, 
celluloid becomes flesible. Tecan be turned: 
arved, of ground; polished, bent, and 
pressed; stamped, molded, or blown. Iti, 
{adeed, ‘one of the most convenient plas- 
ties to work with. Only the fact that it Is. 
flammable can be regarded as unfavorable 

‘Nov, if you have found an old toothbrush 
handle of appropriate color, lets try to put 
it around your finger as an ornamental— 
‘and decidely unique—ring. You can create 
‘your own design as you go along, so do.not 
feel that you must follow directions slav- 
ishly. ‘The author has made and sold bun- 
deeds of rings, but rarely two alike. 

For a man’s ring, cut the handle 3 in 
Tong; for a lady's ring, 294 in. long. Place 
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WORKSHOP 


MAKING 


Colorful 
Modern Rings 


FROM OLD 
TOOTHBRUSH HANDLES 


the pice in a small vise and file the oval= 
shaped edges flat and even on both top 
and bottom; then file both sides smooth. 
Soften the handle in a pan of boiling water 

five minutes, and bring the two ends 
together under water as in Fig. 1 with 
lender-pointed pliers or tweezers. Re- 
nove from the water and seal the seam at 
the ends with several drops of acetone 
put on with an eye dropper. Let it stand 
for half-an hour until the acetone welds 


CA of tk 

< q the ends together 

‘. F7, y “Take another toothbrush handle of a 
Ux 


eur uae #02 


Five woes 
‘mo tools nar 


harmonizing or contrasting shade, file down 
the round 


ed edges, tops and boitoms un- 
about 1 in 


oe ¥ A smooth and clo nice aout 1 
rth Wa asd i, a in. wide, and 4 in. thick. File al 
ce] Wee sides to a smooth surface and seal the 
( we Pieces onto the ring (shank) with acetone 

“4 4s in Fig 2. Let stand for one hour, then 

— Af shave of any protein eds othe to 

q snd sides with a fine-bladed coping saw, 


as illustrated in Fig. 3. Use a smooth file 

a to finish the sawed parts to the shape de- 
fired and to complete smoothness. 

‘A strip of thin celluloid may be put on 


star some > the front of the ring, if desired, as shown in 
win Acetone 7 Fig. 4, and another layer of contrasting col 
‘or on top of the first front piece, giving a 

NC two-toned top, File this top down after the 

= acetone has taken effect and dried, Finish 


all edges and sides in any way preferred- 
square, oblong, oval, or octagonal. 
‘After the ring (Continued 


rd on page 96) 


N 


H SEAM SECOND 
| FRONT PlECEFRONT. PIECE 
! O 
t 
Fic.1 Fic. 2 Fig.3 Fic. 4 


Method af making » ring trom strip of celatoid with thinner pieces added, The seam ia bept 
oat wo ches B cas Meeiy be eect Stier designs may Bo ethno aC onan 


os 


KEEPING TABS 
on raz WEATHER 


interesting through the yeart. Where can you match that 
combination? 


‘but’ we will publish articles on the various subjects 

feted in the order of thei Importance. Here. are two 
cal letters: 

save mes tril to discover in your January ane the article 

“takings Wind ¢ ‘in ene or tla materia Et 


vay om this anerotet 
Tout ike to hace 
iminium thermometer, 


‘does an 
i that 
ihenty yeaa 


EDWIN M. LOVE 


Recording 


CCORDING to the old adage, x watched Kettle 
ever bois On the otter and an watched 
Kenton ale bt general ume over 
ol olen cooking Inthe sare way 

ihe mci senior serves often cs Un Ws oak 

trometer is ecalmed and registers aero during he 

ours, when observation is possible, and cavorts in en 

tages daring worn ose ine, Cn 

Seely A rcoring drat Rhieise ot  nok 

Cre the behavior‘ Ue wind. coninanualy overt 

ped otha bt afers a mans conan and 

rom yo a Jar ga 
recording sppersios istraied was dviméd for 
the anemone described in a previous noue CP'S, 

Jan. "35, p. 64). Once the printple of constraction 8 

inderstood, ‘any reasonably ingenioas ‘mechanic ean 

apt the design to sult ales any type of meeoroog 

(to: ether trates bn wads Sy Cte with soca 

it em "Fc tera al a re 

fy required are patience and earful workmansh 

‘With these, anyone tan make a drum that wil given 

read icy aciate for mon aac ck 


Base. Use well-painted plywood. 

Drum, Saw out two three-ply disks and two rings, 
Mount J-in, block on faceplate; turn and face it; screw 
‘end disks to it for turning. Glue and brad rings to disks, 
Turn profiles as detailed, with accurate center holes 
Paint the insides. 

‘Turn wooden mandrel. Drive on drum ends. Center 


TTT 


POPULAR SCIENCE MONTHLY 


TELLS HOW TO MAKE A LOW-COST " 


Drum for Weather Instruments 


It will keep a never-sleeping eye on your 
wind gauge ... Can be adapted to other uses 


panel ea fo ne, Rip twenty. poe 
By ins 6) tas lates Tack Tear troponciy to 
eathing rings 00 deg. apart, See that drum ends are ster tors Re 
Square with mandrel, Glue on all strips at ends and Seney Soe, 
iges, removing temporary braces as they are reached. ituseracea” iz 
Bind ‘with string at each end, Fill joints with glue and the “perspective 
sawdust, Searing eter, 
‘When dry, turn and sand drum round and to ac- 30a 2 %ftee"s 
curate circumference of 16 in. After painting, smooth Tigeag ‘res 
fagain and test for size. Bush holes 
ico wth fined Eton turned 
ly tapering for a tight fit, 
Bore shaft holes as the bushings 
turn, ‘Snip a brass disk for each 
from 1/324n, brass and drill to 
fit, Force drill-rod shaft into bush- 
ing, slip on the plate, and sol- 
der. Drive two brads through the 
brass into the bushing. Drill one 
shaft for drive pin before gluing in 
the_ bushings, 
Frames, Aluminum may be used 
for ‘most of the frames. Bearing 


Ape lates. Square 
‘ends of sleeves in drill pr ce Se 

{close fit between the sleeves and 
drum shaft is desirable, it is not of 
reat consequence. Solder plates to 


bearings, (Continued om page 80) 


+3) METAL PLATES FORM 
ctevis Fon Skate WHEEL 


g Det R00 shart 
eweienoorriec WOODEN 


Hotes ror 
Matuine 70. 


WOODEN SHAFT 
‘SB ORILL-poD. 
PivoT 
‘BRAD FoR KEY”, 
PINION, 


BEKO AT 


RON 
BRACKET 


. a 
fe INK BRACKET sae 
/BRASS TRIANGLE SECTION BiANGLE 


CONE BEARING apis 
———_ 


Pivot 
46 “BRASS ESCUTCHEON 


LWom ipoveron MR! DEN BLANK 
pyres aerone FOLDING 


Sah. iw 
a on a; = 


CONNECTING -ROD + 


HOLES FoR BOLTING A 
LINK BRACKET CAM TO CLAMP. she 
cLEvIS. 
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CENTER-PUNCHED 
BEARING CONE 


SQUARE HEAD 
‘HAROENED 


STORM SASH SERVES AS 


Window Greenhouse 


rorm sash 
om Tonle 


HOW TO MOUNT MINERAL 
SPECIMENS ON GLASS 


‘Onprsany glass furnit 
use as casters in hard 
Ieee sts, make Stacie and 
ive bases for mounting mineral 
specimens. Plaster of Paris. should. be 
poured into the cup until nearly full, and 
the mineral or other specimen pressed into 
the plaster and supported until the plas 
sets and holds it permanently in position. 
If desired, a label bearing the specimen 
name and other data may be glued to the 
front of the glass base—L. C. PeLtiex 


6 


F FITTED with a storm sash, any win- 
dow, but preferably one with a south- 
‘em exposure, may be converted into 

2 miniature greenhouse, One by twelve 

inch boards form the sides and bottom of 


completes the inclosue. 
hin is not obstructed, and 
readily watered through 


at the boitom, 
The 


the plants may 
the window, By leaving the window open 
a little top and bottom in severe weal 


daylight afforded, 


for plant growth—W, DrR, Cureistir, 


Swinging Shop Signs 


THAT CATCH THE EYE 


” Fae 


Dera 


Oe Sceten setae weit Ove paints 
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Ingenious’ Vhree-in-One Table 


UJ SRESSEE [ols oy FOR senvine e) 
ae ate me 
verted instantly from a bedside EAKFAST IN BED 
sundae aa 
sasha eee ae 
Flere fetter 
pet hE 
ee 
et et rps 
pepe te 
koh: 
ian ee Aka ae 
pos erie 
ea eae See 
iar cae Sn 
Pelt ieee nani 
more interesting form might be given to 
Sarita 
Pat 
"The stock used for the top, legs, and 
mth at fc 
we ah Oy ania 
Genser ace 
fires pay oe ee 
re catces coe 
plage we ee 
bere ans Woe 
“ee 
Fehr hge oh be 
Revhoaeerce 
See rer ew. 
Re eres 
Bice 
i ster Si nS 
irs ta 
aaah aeere 
keeplag tn lable tgdl whew i on ope 
ioe 
SE at ey 
er ote 
Seulemn ora 
Be ore aha 
ne 


Wren the two end aps are 


natin soe 
eng ti a 

i ie 
Rr ory 
Sie 
ag ag get 
eee | 

ae 


Foo 


stand to a horizontal position by grasping 


the two handrails, When a coffee of ten 
table is needed and the table is again in 

its vertical position, reach down and tum = (Gy 
the button beneath the top. This poshes | 


‘out supports D, the slightly rounded ends 
fof which cause the end flaps to rise 


sae 
== 
Spgs mvogae; 


‘The atnembled table a5 sted for s coffee table, a bel table, and a bedside sand: deal of 
Be purty and 'stech ofthe Sapainng mechanism “ae lett The legs ave made in palrt 
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COMPLETE IN | = 
THIS te ™ A New rading 
Designed by Captain EB, Armitage McCann 

to record a rapidly vanishing type of vessel 


Jong quarter-deck and vellvleck for- 
feard, with skylights and all accommoda- 
ons below. 


‘own general characteristics. Some are 
heavily built with clipper bows and stern, 
heavy catheads, and resemble clipper sl 
except for the sail plan, "The West Coast 
appear to be, on the average, the largest 
and hea Great Lakes schooners 
next, and the East Coast smallest, These 
factors are, of course, governed by the 


These race 
‘hate trom phate ‘A"Simpson ts show 


RESPONSE to many requests for a 
Trading schooner model we are is: 
trating, ‘complete inthis ase, the 

Ties sal plan and some details fora ves: nes 

sel of that kind Tn build, certain schoon- 

re are, of course, various schooner- ers have. fash decks (on 
rigged vessels, which may be roughly casl- one evel) fore and. aft 
ed as schooner yacht, Gahing schooners, with ‘or without deck 
dng achoaers Of these, each ine houses: some have a poop, 
from the other They may be lage forecast, and main deck 
br small and have from two to, in one In- others, asin out plan, have 


is only, others are 
fitted with ausiliary’ en- 


6s BLUEPRINTS for Populor Science Manihly projects ore lnfed on page OZ POPULAR SCIENCE MONTHLY 


Schooner Model 


cargoes they are intended to carry—lum- building on the scale 
hers iron ofe, cement, bricks, or coal. of 14 in. equals 1 ft. \ 
‘Gur schooner is of the Maine type. More ‘Three masts are the 
schooners, but not the largest, have been usual rig for a vessel 
‘built at Maine ports than elsewhere, yet of this length, 
they are becoming searce because of the Any reader who has 
dificully of finding ‘cargoes for them. not previously made = 
‘They can carry goods more cheaply than hull of this general 
the steamers, but are not so certain in 
their date of delivery. The last litle boom 
they had was carrying lumber from the 
West Coast to Florida during the build- 
ing boom. The Lyman M, Davis, said to Porvutar Sciexce 
be the last of the Lake schooners, has re-  Mowtitt. (See espe- 
cently been broken up. cally “How 1 Build 
‘Other countries have been less inclined Ship Model Hulls on 
to favor this type of coaster, preferring the  Bread-and-Butter 
topsail schooners, rigs, and the like. Plan,” PS. M., Oct 
Here however, there have 
heen great fleets of them, 
particularly on the East 
Coast, carrying. passen- 
fers and every conceiv- 
ble kind of cargo in and 
out ofall ports, lange 
“Trading schooners vary 
in size from under 100 fi. 
in length to 395 ft in the 
case of the T. HW. Law. 
son. The favorite size 
was from 150 to 200 ft, 
We have chosen one 128 
{t, Jong by 28 ft. beam, 
because a great many of 
Bait Sach feoetmates 
I Such alengthmakes peck view on 
good-sized model for seme extent 


—_7” 


"33, p, 68.) Half-inch lifts, or water lines, 
are’ shown, but any other thickness can 
be used by redrafting the half-breadth 
plan from the body plan 

T suggest making the bull right up to 
the top line of the sheer plan and then 
cutting down the well deck and fitting the 
bulwark, 1 would perhaps 
better-looking hull if one 

ft, with a rail, as a 

and raised the forward sky! 
fittings to that level, but with the bow- 
sprit, of course, below the deck, and the 
hhawse pipes lengthened. ‘The windlass 
as shown on the designer's plans, but_T 
believe the model should have a more eff- 
cient windlass, (Continued om page 107) 


sHeee ecaN 


‘The plans above and on the facing page are for a model of = Maine type schooner about 2244 in. long over al. Use the inch scale for finding dimensions 


MARCH, 1935 o 


FRANKLIN H. GOTTSHALL designs a 


vende Stool 


carving and uphalstering without spend 


ESIGNED in Chippendale style, 

{his too i graceful enough to be 

in a richly furnished living 

room, It will serve as 2 comfortable seat 
bbut is especially intended to be placed in 


front, of a wing chair, such as. the one 
described in a previous at SM. 
Dec. 'S4, p. 68), 


aap 


scou 
SPencs, 
sreerenee 


( 


FRONT ELEVATION 


ful stool, the amateur cam practice both 


METHOD OF 
“ TYING SPRINGS 


FOR YOUR LIVING ROOM 


Use mahogany for the 
legs, but the stretchers may 
bbe made of hard pine 
To upbolster the stool 
tack webbing to the bot- 
tom of the. seat frame 
‘Two strips lengthwise and 
three crosswise will suf- 
fice. Sew six S-in. springs 
to the webbing where itis 
crossed, and tic these {0 
the frame as shown. The 
springs should not be com- 
pressed by the tying. After 
{the springs have been tied. 
cover them with a good 
grade of burlap to prevent 
{he Gilling material from 
going through the scat. 
Spread the filing material 
(either curled hair or moss) 
evenly in a layer about 2 
in thick, allwing, i 10 
‘over the sides as 
esialt shown, Sew a few stitches 
through the éilling material 
into the burlap to. belp bold it in place. 
jext cover the filling Material with mus- 


felt may be placed under the mi 
topof the seat, if desired. This wil help to 
make the seat smoother. Finally cover the 
seat with the upbolstering material, tack- 
ing it with brass-headed upholstering nails 


END ELEVATION 


the assembled stool, how to lay out the carving, and method of tying the springs 
‘he upholstery. The legs ate mahogany, but the fala tay bo a le contly wood 


RACK TO HOLD DRAWINGS 


Daarrsatex often have to work in tem 
porary quarters where there is no con- 
venient place for rolled-up blueprints, de- 
tail sketches, and other reference mate- 
fal. rack for this purpose can be made 
in a few minutes as shown above —J.D.G, 


FITTING A SELF-TIMER 
TO A BOX CAMERA 


Even if you have only box camera, 


you an attach a standard selftimer to it 
ae shown above and thus be able to et 
ino a group photograph yourself, Besides 
the timer, you will need a cable shutter 
release. Afcunt the cable release as shown 
‘with a small bracket of thin al 
btber suitable sheet metal 
directly “under ‘the ‘bor-camera, shutter 
telease. The self-imer is slipped on the 
‘ther end of the cable release. 

{5 (0 be used, the 
ner eeu inthe a 
ton. TF i is inthe up” position, set 
A sshile holding a band over the ens 30 
that no light can enter as the shutter 
‘opens-—Grosce §. Grerxr. 


POPULAR SCIENCE MONTHLY 


epee 
Oren 


Last Gall for tee | ae 7 


Great 
$2,000 Guitp Contest 


Home Workshop Clubs Push Final Preparations 4 
for National Handicraft 


show because they 
their work will be 
‘hibition in March ite eaplayed, and they will 
win a prac, in tis first exh 


: As the Guild grows, cor 

tition will become stiffer and 

' there Will he more entries 
re i ‘contest 

‘number of prizes is $0 large 

{in proportion to the probable 

umber of entries. In short, 


ryone’s chances 
ning are good, and, win or 
Jose, uly members know: that 
theit exhibits will be wel di 


the home 
of mem 


TS are burning late 
workshops of hundre 
hers of the National Homework- workshop Guild ly 
shop Guild as they put ino shape es are nominal and 


tht pres $2,000 fn cash and ten silver 
{ups fn trophies—either for themselves 
Sietfor thet focal cabs 


wn rapidly since then, At that time tive expenses 
there were ninety-six clubs, which was re- Not ooe cent there 
arded as a large number and a remark 
{ble record to. be established in about 
tight months, Now, however, there ace 
135 clubs 

Another factor, of course, is the liber 


will be cannot be estimated 
= se this time because only a 
Sie. soph few clubs have definitely’ re- 


ported the number they. ex 


Sarees os "(Stated oo bate 2) 


The (CONTEST at a GLANCE 


prise by Elmhurst (IIL) Home 


MARCH, 1935 = 


Homemade Darkroom Clock 


ERE, i d 
lock that will n 
film, yet it can be read appr 
mately 5 ft, away’ in comp 


darkness, Tt can be used for timing either 
film development or the exposure of en- 
Igeent or conte 

‘The only parts requ 
are an inexpensive electric clock, as 
of black Bristol board, a bottle of lumi 
paint, several calendars from which to cut 
suitable figures, and a few miscellaneous 
items such as solder and a small piece of 
thin sheet aluminum. If a thin enough 
sheet of aluminum cannot easily b 

ined, You may use a heavy candy wrap 
ef the luminum-fit type. “This wi 

weavy enough. 

‘Cut the Bristol board 12 in, square. With 
1 pair of dividers or compasses, draw two 
circles, one 10 in. in diameter, the other 3 
in. Divide both these circles into sixty 
equal sections. Make 3%-in. long marks 
for the seconds on the 10-in. circle; and 
for ease in reading, double the thickness of 
every fifth mark, On the 3-in, circle make 
the minute marks 44 in, long, and every 
fifth mark 14 in, long, as shown. To paint 
them, use a draftsman’s ruling pen filled 
with luminous paint between the nibs in- 
stead of ink. 

Cut figures about 1 from a cal- 
fendar to read from 5 (0 60. Also prepare 
another set of figures about ¥ in. high to 
read from 1 to 12, Glue them in position 
fon the dial and give them one heavy coat 
of luminous paint, This will make the fig- 
ures stand out slightly in an embossed ef- 
fect, and they will be much easier to read. 

Remove the case from the clock and 
pull off the hands with a pair of 
Remove the face from the motor by filing 
‘off the rivet heads, 


n 


PAIN 
WILL 


Make the extension for the second-hand 
‘out of the sheet aluminum. Roll one end 
to form a round tube, fill it with ceiling 
wax, and insert the second hand that came 
With the clock. Allow the wax to harden, 
then balance the second hand by adding 
solder on the short end till it will balance 
fon a small nail. Give all three hands a 
coat of Iuminous paint 

Drill a hole in the center 
of the new face and three 
‘four holes forbolting the 
‘motor to the face. Bolt it 
fon with No, 6-32 machine 
screws. Construct a wood- 
en frame 12 in, square and 
tack onto it a piece of ply 
‘wood with an opening in 
the center for the clock 
motor. Glue the face to 
piece of plywood, and 
put on the hands by press 


to receive the clock met 


HAS LARGE DIAL MARKED WITH LUMINOUS 
r FOR READING AT A DISTANCE... 
NOT FOG 


By Dudley V 


UPERSENSITIVE FILMS 
’. Read 


— 


jg them carefully and aceue 

ly in place with the pliers, 
Cut four pieces of wood 4 
by }4 by 12 in, long, with the 
nde on a 45-deg. angle, On 
the Vein, face of each atrip, 
cut saw slot 1/16 in, from 
ige and wide enough to 
we single strength glass to 
Nail three strips on the 
around the edge, cut a 


section of single strength glass 
1154 in, square, and slide it 
down the i 


ww slots in. the 


strip, The frame 
and cover may be stained or 


rainted in any way desired, 


Hang the clock in some convenient place 


in the darkroom and plug it into an outlet. 


1y sou entered onr November, 
1834, hte contest term te pate 116 
fers bate} the prise wtoute 
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Here's a snapshot you can make fonjold 


HERE'S ALL YOU HAVE TO DO 
Use Kodak "SS" Fi 
second, 
Phototl 
tances as indicated. Sight th 
shutter—and you've made 


. Set your camera for 1/25 
lens to f-6.3. Put 1 Mazda 


ALL YOU NEED FOR 
SNAPSHOTS AT NIGHT 


| fabrpentes cryatoe sundown that would 
tures. Now you can got 
them—casily—as so many others are do 
hhots indoors, at NI 
samera with an f'6.3 (or faster) 


times as fast as V 
as ordinary film, under artificial 
three Mazda Photoflood bulbs give ample light. 
Hold the camera in your hands as you would 
outdoors, set it for 1/25 second, open the 
1¢ subject, click the shutter. You" 
‘made a snapshot. Indoors . . . at NIGHT. 


FREE... *soox: 


Merve = book you'll want te yew Hrsg. 
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Helpful 


Motor-Wise Readers Pass 
Along Some Handy Kinks 
They Have Worked Out 


Handy Emergency Oiler 


LTHOUGH not recommended for 
‘eqular use, a handy emergency ail 
er is present in every car fitted 

with an oiltevel indicator rod. If you 

find that your generator, starter, or door 
hinges are in need of lubrication and you 

‘are minus an oil can, pull the oil rod 

from its hole in the crankease wall. The 

‘drop that forms at its end ean be applied 

in many places not readily accessible even 

with an oil can—P. M 


Cleaning Distributor 
Cap Terminals 


ECAUSE it is hard to see and even 

hharder to get at, the corrosion that 
forms inside the terminal caps at the top 
of the distributor can cause many” ign 
tion troubles. To remove this ditt and 
clean the metal surfaces, stuff a wad of 
steel woo! into the hole’ and, pushing it 
down with a serew driver as far as it will 
go, turn it hack and forth with a grind: 
Ing motion, After several minutes, a 
hhooked wire can be used to retrieve the 
wad, Incidentally, steel wool has many 
ther uses around the garage. Tt is fine 
for cleaning valve stems and carburetor 
parts and can be used in many instances 
where the abrasive dust from either emery 
cloth or sandpaper might cause a great 
‘deal trouble —=W. G. Ee 


Dreing shows tse of steel wool and serewr 
Univer tg ‘cleze iseibotr cap termioals 


” 


Hints fr Your Car 


Reminder Sign Saves Storage Battery 


ASA check against forgetfulness, a large 
sign now hangs on the rear wall of 
my garage. Printed in bold black letters 
fon a white background, it reads, “Turn 


Cleaning Garage Floors 
KEROSENE and as 
ive misture. fi 
spotted cement garage fh 
Surface dirt has been loosened 
shovel o¢ hoe, sprinkle a cupful of 
sene on the floor, rubbing it into the spots 
ith an wm. Then work several 
thovelfuls of fine furnace ash into the 
kerosene and grease. After a good scrub 
bing, sweeping up the mess will leave 1 
floors clean and white. Although wit 
stubborn spots, a small amount of aso 
@ used, it must be applied spar 

refully, and only” when the 


s form an effec 

cleaning grease 
When the 
th 


Cable Clamp Puller 


ORRODED cable clamps that_ stick 
fast (0 the battery terminals always 
a source of trouble to both the garage 
tan and the amateur mechanic. A con 
enient puller for these clamps canbe 
Inade fom a few scrap parts at shown in 
the ilstration. All that 4s required fs a 
leneth of threaded rod, a wing nut tof 
two short lengths of small-diameter rod 
ad afew ives, Turing the centr rod 
is the clamp loose, appling the pres 
Sure without marring ether the clamp or 
the terminal —E- 


Of Car Heater and Windshield Heater.” 
Tcan't help seeing it when T drive in and 
heeding the warning has made forgotten 
switches a thing of the past—P. A. 


Cure for Hard Starting 


HAA22 starting on small cars often can 
bbe traced to loosening of the rivets 
that hold the breaker arm fast to the fe 
ber block in the distributor head, ‘This al 
lows the block to shift when hit by the 
cam and slows up the break; at cranking 
speed it is bound to cause trouble. Ust- 
ally, the only lasting remedy 


r. Gy Je 


Homemade Grease Gun 


JAN oid tice pump, you have the mak 
ings of a grease un for Your trans 
‘mission or differential. Cut the barrel 
down to the desired length. ‘Then, whit- 
tHe a wooden plug to fit the pump barrel, 
dell it, insert a short length of brass tub 
ing, and force it into place. ‘The internal 
suction of the pump plunger will allow it 
to be filled with grease—D. J 
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Mx. Honty Ford inspects @ part of 

the history-making Ford V-8 engine. 

He insists on the finest materials 
‘and workmanship. 


most important mate- 
used in automobiles 
ol; more is 
used than anything else. Ford 
uses thirty-six different kinds. 
Most people haven't any idea 
that there are so many steels, 
each with c different analysis. 
Some are low in carbon con- 
tent, othershigh. Many contain 
ments—nickel, tungsten, 
chromium, molybdenum, va~ 
nadium—used to secure high 
physical properties. 

The quality of much of the 
steel used in Ford cars and trucks 
is controlled at its source—in the 
Ford steol mills, Grades of steel 
aro selected to provide high phys- 
ical properties in all Ford parts. 
‘That's why they have high quality. 

Skill in manufacture is impor- 
tant, not only in development and 
selection of material but in the 
production of parts. Ford uses 
many new and unusual methods 
of casting, machining 
and inspecting. Some 
were thought to be too 
scientific, too expensive 


to be used for producing automo- 
bile parts—until they were put into 
use in the Ford factory. 

Precision has much to do with 
the quality of parts. The precision 
limits set for Ford parts established 
new high standards. Modem sci- 
ence is used in the manufacture 
‘nd inspection of Ford parts. In- 
spectionmachines that have photo- 
electric cells, or electric eyes, and 
udio amplifiers like those for 
radio, are used to check precision. 
Automatic machines, for example, 

can inspect 1500 piston 
pins an hour. And if they 
vary in dimensions more 
than one ten-thousandth 


Ford Materials and 
a Methods 


‘The quality of much of the steol 
‘used in Ford car and trucks is con- 
trolled at ite source—in the Ford 
tool mille, 


of an inch they are automat: 
ically rejected. The high capac, 
ity of these machines makes 
it possible to inspect every 
single piston pin, rather than « 
percentage of the production. 
Such methods further insure 
the high quality of Ford parts. 

Experience and equipment 
in manufacturing is vitally im- 
portant. Without it there would 
be no certainty of high quality. 
That is another reason why 
Genuine Ford Parts are so de- 
pendable in quality—the best 
parts you can buy for Ford 
cars and trucks. Make sure 
that you get Genuine Ford 
Parts. Buy them from a Ford 
dealer or from garages that dis- 
play the Genuine Ford Parts Sign. 


Checking the angle. pitch, diameter and 
lead of thread gage by an improved 
optical method. 


FORD MOTOR COMPANY obearsorn, MICHIGAN 
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Seige Cor rag, UPPER Won (EFT) 


BLACK WINDOWS 
Waow Tm 


WING FILER SOFT puTTY (ONE Meco 
OR RLASTIC WOOD LACQUER 
anor aF ust ovE FutT 


Fuseiage soane (hahah, 
(AW TAIC So Beret CAIN) 


Ti USK 
‘Gate 


‘VERTICAL TAIL 
saree} MALERY 


oF Chast 


(wed BEATA) 
Pearce 


PLANS FOR A SOLID MODEL OF A 


Beautiful New 


Cabin 


NE of the most attractive cabin bi- 

lanes with radial engines is the 

eecheralt. The negative staggered 

Wing, the landing, hts but into the 

‘wheel “pants,” and the graceful curves give 
the ship a character all its oven, 

Fourteen units are required for this 
smodel, oF fifteen if the cowl is made sep 
arately as shown in the photographs, Be 
sure to have the fuselage blank absolutely 
square all ways before you mark the pro- 
files and do any carving. 

‘You will notice that the wing-tips are 
tapered on the bottom instead of the top, 
as is usually done. Shape the wings in one 
piece, cut it in two, and cut one stub off 
each half of lower wing. Small nails with 
their heads cut off, or short pieces of wire, 
hhold the wings in place. Long lips at each 
‘end of the wing struts, which fit into slots 
inthe wings, keep them in position. Scratch 
the lips with a sharp point and set in 
«sein glue o, cement. 

ie “pants” are shaped by marking the 
Dofiles on the blanks and cutting them out 
‘with a fine-toothed coping saw. Cut away 
the square edges and round up smoothly 


76 


Plane 


with sandpaper, Nail or glue them 
‘othe propeller is made of th 
propeller is made of thee: 
es. Scratch the ends of the 
lades and glue them in 
slots in the wooden hub, 
Goat_the ‘model with 
clear nitrate dope, then 
int the complete plane 
Tight blue enamel. 
‘Trim it as shown with a 
rich dark blige. To mark 
the dark blue areas accu- 
rately, cut out paper pat- 
terns "representing the 
parts to be left a light 
ive: ‘Then lay the pat- 
tem on the model ‘and 
trace around them, using a hard pencil 
on the wooden parts and a scriber on (he 
metal. Use black for the windows. cowl 
recess, tires, and other details. Paint 
the landing lights yellow, and the wins 
tip lights red and green, as indicated. 
In constructing highly simplified mod- 
cls of this type, much depends upon neat 
Painting—Dosaup W. CLars. 


fore they 

Complete 

fugu are elven atthe top 
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Why TAKE CHANCES WITH EYES? 


Good light costs so little 


Eyesight is priceless . . . good light is cheap. 


wi 


take unnecessary risks? You can buy a 
genuine 100-watt Edison MAzpA lamp, the 
size that is so fine for reading, writing or 
working, for only 25 cents, and the smaller 


sizes, 75-watts and under, for only 20 cents. 


‘These good lamps not only help guard against 


eyestrain 


otect your pocketbook hy 


using el ly, And they don’t 


burn out too soon. Why take chances? Look 


for this mark @ on every bulb you buy. 


General Electric Co., Nela Park, Cleveland, O. 


EDISON MAZDA LAMPS 
GENERAL @ ELECTRIC 
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Leonard F. Merrill 


Y BUILDING a basement 
fle range, any sports- 
‘man can keep his shooting 
eye in trim, to say noth 
fing of smelling a little burned powder 
‘once in a while. Good light on the target, 
‘bulletproof backstop, a rig for carrying 
the paper targets from the fring Ting 
ckstop, and the necessary police 
peeipen Ge om al ad 
safe cela ode s0 man ta ros bare 
‘your range, have the local police 
look it over and give their permission for 
you to use it, ‘This is particularly neces- 
sary in the larger cities and may save later 
‘complications even in the smaller places. 
Materials. Sheet steel or boiler plate, 
14 by 30 by 30 in, Steel wire about No’ 
14, long enough to reach from firing line 
to'target, Flat iron, 1/16 by 34 by 24 in. 
Spring paper clip or film elip (1 in. is large 
enough), Lamp shade or reflector, dark 
en on, outside, with socket fixture set 
inat angle of 45 deg. One double and one 
single pulley about 1 in. in diameter. An 
‘ld sewing machine treadle wheel or sim- 
ilar grooved wheel, Thin strong cord, such 
as hard:twist cod fishing line, long enough 
to reach from firing line to target and 
back. Two pails of sand, nails, screws, ete 
‘Backstop, Make the’ box ‘of wood 
to Tin, thick. Cut two boards 6 hy 30 in. 
and two 6 by 32 in, Nail a strip or cleat 
about 3 by 44 by 25 in. to each of the 
30-in, pieces on the inside as shown. These 
fre to support the steel plate. Assemble 
box but leave top removable. Fasten it to 
sides with one screw in each end. Screw 
1 6- or 8:in, board across the front about 
in the middle, so that it can, be renewed. 
This is where most of the bullets will cut 
ee the tel plate and space be 
insert the steel plate and fill space be- 
hhind with sand to deaden the ring of the 
steel when a bullet strikes it. About 3 in. 
of sand in bottom of box will catch the 
lead after it has hit the plate, 
Fasten strips of wood or fat iron to sides 
‘of backstop to suspend it from the first- 


Basement 


RIFLE RANGE 


Gives Hunter Year-Round Practice 


oor joists, or make a stand to hold it up- 
right from the floor. The hangers are bet- 
ter, Place backstop at end of basement 

rons mi pec abaya 
Spe ocean i meee 
ore 

Fa i, i ee 0 
from the target or as far as the basement 
will allow. Leave room for prone shoot- 
ork alec 
Fes 
A “2 by 4" fastened raga at ie 
Gaba eee aa 
oad aren eee 
backstop, and the single pulley about 1 
in. above wire. The other end of the wire 
and the double pulley are fastened onto 
the post. wire as eee as possible 


made by cutting the }4-in, iron into (wo 
pieces and bending them as shown. Rivet 
the spring clip to the shorter piece.. Drill 
four holes in the longer piece of iron— 
two for wire and two for cord. Fasten 
the short iron to the long one with two 
rivets. 

String carrier on wire, pull wire tight 
and fasten it to the past securely. Tie one 


end of cord to target end of carrier; pass 
‘other end up through single pulley and 
doen over oe ide of double one. Fasten 


wheel to post at convenient height, 
pass cord around it, ‘Continue on up wit 
ord, over other side of double pulley, 
tnd fasten to end of carrier. 


Operation, Put target in clip and tun 
wheel to carry target down to backstop. 
Turn wheel in opposite direction to bring 
target back, A wad of tire 

around wie 10 st 


possible, irectly above or below 
the center, with reflector throwing full 
light onto target. Be careful the light is 
‘out of line of fire, The popular .22 short 
Cartridges are quite satisfactory for this 
short range. 


Are interested in making sporting 
‘equipment? Io son 0 pot ane 
tome Workshop Deportment and mention 
any subjects you would like to see pub- 
lished in future issues of this magazine, 


COLORING LAMP BULBS 
FOR MODEL RAILWAYS 


Covoren model-railway train lights of- 
ten become splotched as the coloring mat- 
ter wears off, These lights also cost more 
than plain lights as a rule, Both red and 
green lights, however, can easily be made 
at home. For red lights use ordinary fin- 
ger-nail polish of the dark red. shade 
Known as arnet, For gren lights obain 
at the drug store a small quantity of mal- 
achite green and dissolve it in clear lnc- 
‘quer. When repainting old lights, frst re- 
move the ol coloring with acetone or lac 
‘quer thinner —=W. V, VAN ScovK. 


fives 


avert ow 
aren 


Sve 14 STEEL Wie 


suPUciAaLt 


rere. 
: Bare 


Diagram, greatly shortened, showing arrangement of wite and cords for target carrier; side view 
ddlaketch the carter itselly est-away perspective view of the backstop and an'end bosrd 


8 SEE pages 108 ond 109 for list of our construction bits 
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ENJOY THE WORLD'S COOLEST SHAVE 


My SHAVES ARE Tey INGRAM’S 
ALWAYS HARSH SHAVING CREAM / 


| GOSH-SOMETHING- 
SHOULD BE DONE-- 


I SUFFER SUCH 
AN AWFUL LOT- 


TRY THE 
WORLD'S COOLEST 


ODDLY enovgh, some men still eieve they 
rust pay for a quick, close shave with a, burning, 
winging lace, But™—they haven't tried Ingram’? 

’ : ave coo! and 


you' ees 


Forse SHAVING CREAM 


TUBE OR JAR 


MODEL RAILWAY BUMPER AND LIGHT 


‘This bumper fr 0 
ith rubber bute 


to serve as a guide for the tin shears, The 
‘ek of the cy after the bottom has been 


“sted The light maay be wed in 
Warley of ways—Hiasoro Wy Loxe 


LD tin cans supply mater 
‘teresting a realistic mod 
cestories. For example, an imitath 


re Hole inthe top of the bumper, 
see 

Trump is painted white or light gray 

and when the paint has become tacky, white 

breach sand is Sprikled on. After the paint 


‘oth fitings are made: Mote the tem Flond light to be hidden behind» building 
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Oilstones 
win skating races 


EAOCKEY, PLAYERS and champion 
speed skaters use India Oiltones for 
taking the burr off newly ground skates. 
Exhibition rink performers are able to 
leap, dance and gyrate because they, t00, 
keep theit fine steel blades very sharp 
‘and trve with an oflstone. 


‘A famous mechanical engineer once 
said: “Repatations for skill are made only 
by workmen who know the fine points 
saboutsharpening the tools they use" All 
fine craftsmen take special pride in fast, 
‘easy-cutting hand tools—kepe keen with 
theit bench oilstones. Drills, reamers and 
‘other metal cutting tools need less re- 
‘etinding and last much longer when 
silstoned. 
A FREE BOOK 

“How to Sharpen” is packed with 
practical facts. It tells why the “India” 
{electric furnace abrasive), why the rare 
Arkansas quartied oilstones are used— 
and how to care for them, too. Thousands 
of readers of POPULAR SCIENCE sent for 
this book during the last few months. 


what Experts PIKE 
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RECORDING DRUM FOR INSTRUMENTS 


(Continued from page 65) 


stfening the angle with a 

‘The ‘touts triangle of brass, or 
better, [cmnpered et steel. File to point and hone 
fn tone, Test eriting quai, If i eatches 
fn paper, wile" on a razor hon to smooth 
it Attach to pointer with vets and a wrap 
Ping of fine wire. 

Fico. Cut tein, dill rod about 114 tn 
fod gee, leone on end iaing Mt 

ble cone on end ; 

Fessble, with superine at neeale (jewee') 
Be ie ats ne gi then a 
it very inerine le 

ver the end’as the rod whith Fle ther 


‘Bearing Frome. Bend, drill holes, and tap 
bearing holes, Make (Continued on’ page 81) 


‘GRASS END PLATE SOLOERED 
Yrou. "9-SEARNO SLEEVE 


04-36 
MACHINE SCREW, 
DRILL N46 
BRASS TUGE, 
4a" LONG. 
ADJUSTMENT S105) 


fh 
yey Exe wooom ee NG4A DRILL, 


SHEATHING RING, 


END Piece, EATING ees 


PLY WOOD. 


WITH, 


To sur 


ROD, LENGTH ES _NG.5-32 TAP 
FINE WIRE i 


=i 
vaaoene |i" = 


WRAPPING poet 
‘Gort BEARING TO Ne" ori 
‘CLEAR BRACKET ‘ROD 

Connecting. Link 


Connecting Rod 


= oe, | ae 
faci eee 


_ es 
Drum Bracket Brace (f‘Aluninsm) 
etal drawings of drum and bearings, pointer bracket a 


Dearing, and connecting rod and tink 
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A RECORDING DRUM 


Continued from puge 80 


"]7100. EQUALLY SPACED 
— J" bivisions scrarcneD 
12" RADIUS ON CELLULOID WINDOW 


dril-rod_stock 


bearings by rip 
and prick-punching ‘the nd. Finish wit 
punch made like a pivot, but with a les 
Bcute point, a0 that the pivot makes contact 
at the very bottom, reducing. the diameter 


10 Jock them. 
fraction of it 


detected 
olted in, turn to a 
ing to baseboard. Pivot center should be op: 
ter of drum length 
For hotizontal alignmen 
so that needle pr 


tighten needle 


levis 
bf drum. Sw 


hot. touch, Toosen 
and shim the strip at that end, 
‘Cover. Center the window over drum, and 


m which 100 equal 
tales per hout have been 
re of A2in, radius indi 


faites motion of pen, 
inemometer Cam 


escrbed in the Jan 


the velocity. While this 

dlirect-reading ¢ 

the limited compas hart, For in 
than 1/10 fn 

band 1 aera, and between 4 

t. it abifts abot 44 In. Propor 


tioned thusy a chart reading to 100 xP 
would ‘defection. for 25 
miles, on would occupy 
early 


‘Conversion of the movement into divisions 
ditectly proportional to the velocity is made 
possible by a cam desisned swith radii incre 

Tig in lenuth as the square of the velocity 
pushing a following roller (skate wheel) out 


‘with which the cam is made. It can be roushly 
Cut with a hacksaw from 3 a. thick an 


per eam like a cold ehisel 

lock spring from anemometer 
shaft with %-in. as pipe. Dr 
Hale throu one ed td throu 
the: bolt it fins 
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“Believe me 


here's the best 
thing a 
dime 


is good for 


THO sa 
thing: 


always cost 


| most? That rule de 
workwh 


haceo. Becaw 


mixture can 
mellow KentuckyBurley 
for 
downright pi, 


‘op this old, 


, flavor, 


fou 


I've n 
I'v 


ure 


ve 


smoked some 


snooty brands! 


pretty 
(Greatforei 


too.) 


UNION 


THE GREAT AMERICAN SMOKE 


a 


Complete 


Construction Kit 
FORA 


CipperShip 
Mode/ 


EVervTiine you need 
to make a beautiful little miniature model of 
the famous American cipper Sea Wilck 
‘contained in a construction kit offered 
Popular Science Homecralt Guild. ‘Unlike all 
previous dipper ship models this one hasbeen 

ty mpi tat anyone ean bul 
Teed es wha ts “ pocketknife™ 
model beease 0, mach of the work can be 
toon with pele and few singed 
‘The hull of the model is 9Y4 in. long, but 
the over-all length i 33 fo and it stand 8 in. 
hy ‘The kit contains the full earefully sawed 
te lag’ band om eccurie ee w- 
a dozen pieces of pine cut to 
Psat us fr hed fates and boats; 
wood forthe kel, stem, stenpost, rudder, 
and other pars; thee sizes of round stock for 


caps; thin hand-dyed linen 


finest quality; thread, small 
frre, lee oe fact everyting ioe 
ing paint. 


Postpaid Complete $1.50 


Popular Science Homecraft Guild, 
381 Fourth os New York, N.Y. 


ee 3 


‘OU can double the pleasure 

__ Yeet out of your home workshop 
bby using great care and discretion in choosing 
ood projects to make. Whenever you are in 
‘doubt as to what to build nest, consult our 
blueprint Ist. The following Tist'sives a wide 
selection, but if you do not find exactly what 


elope for our complete list. Note especially 
te projects marked with 3 dager () 

‘Our blueprints are each 13 by 22 in, and 
cost 25 cents a sheet (except in a few special 
‘ases). Order by ‘number. The sumbers are 


your order and deduct 25 cents from the price 
isiven, Instructions alone are 25 cents each. 


SHIP AND COACH MODELS 


[Contraction its ave svalable fr 
fone of thee models, See par 108 


43 
fae a eee er 
sce 


ante 


oe 
Riesinet Matier ui seat ck 
Hileamatl (Gum over al) ad 


pei ae et 


var A as aE, # 


py aay 


al foe BEER bibhboe 85 a eebebes 5 


vin 
(S58, Fein) 10607 
Eh Ghar 


FURNITURE 
Bench, Fiveside, Colonial, 1474-1004. 


Slate rate with 


bee 


Built from our 
Biuepetnt 205-8 


What Shall I Make Next? 


{oe Modern 


device Chniere Foot 


a 
EH 
Ed 
B 
Ef 
3 
EH 
B 
HH 


BOATS 


Beet 


re Monthly 
381 Fourth Avenue, New York 


eS Mite, Meera ours, 


1 am iocoing tas 


City and Stat 
"ease print your mame and wire clea. 


UNIQUE 


Coach-Model Box 
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HEY!YOU CANT GET BY 
WITHOUT SHAVING 


A RECORDING DRUM 
(Continued from page 81) 


fad put a nail through for a cotter. Also drill, 
Cotter holes for test lever and cam. Remount 
nemometer on roof. (For true measurement 
ff wind Veloelty, anemometer should be ele- 
vated ona mast at least 15 ft. above roof 
‘voiding eldies and air pockets, In this case 
the connecting shaft should be a built-up hol 
Tow wooden one, made as Tight as consistent 
with strength and stiffness) 


en 
es sour tnt 
Tegan aan 
eet eecmres 
Sagi a 
Se aearenc 
aerate 
fe cmone nce 
Flee erate 
a irae 
fet eaten es 
eater 
ee ie ee 
faeces 
ee 

i aeaeet 
Pg te cet 
co eaters 
sh eee er 
he catatonia 
tree cea ce 
ma emo 
ia sear eas 
Sen ete 
necting-rod clevises fitted with hardened cup MLE’ MES I TS 
eel ee eres | TI T HUR 
oer 

ar eee ice 

Frat motion is inevitable, but cam be reduced 

Caos S ss TO LEARN...you can’t get 
pe pacene 


lower arm to get necessary tension, and the HY} ., 
Vath ate and chm wer xn Be without shaving! 
Meera io vay verges AC TDD Aa when 
mice pass metal | Fyamracuis but on price en manufacturing and inpecton mete 
Seitel mst be abedt sb AL te stare thee ay for failure to keep well- ods absolutely unequalled by other 
Soci en tenn ta ecomeacog wie | haven Hor sulle fe replnve, bade mar Tempered ona 
heetd Bete te sla te apeing as 2008 Yomen shun it. Employers won't required degre of barduess in auto- 
inti sas. foe anemone 90 | aerate halved workers. Belo ree led lctturaaces 
set jie olor pen moves in chan! of ¢ cols und associates “thie blade i then ground, honed 
foie moves more Joes a cacthen | talnst you. In view of thishow ean and stropped by equipment eld to 
set cone rca wooe shorten ever, | any moan take a chance by ap Imicrocopic limits of accura 
Folens | —Taginpe without weave? "ach bade “ance” ft 
Tight or left on its clamp screw Shaving is not a task with the envelope to, prevent the slightest 
se esi a prise tat 1-08. ul Shaving is not a task with the : 
on hist Lesion of i ata tha of | Gillette “Blue Blade.” Use this damage to its perfect edges, It ig 
Meena heane snr ome an | ‘Dae and you can cave or and Sle au na 
aa are tearm tte vec | chan every day or twice a day in tuefiat to touch it Hrove the qu 
EMSs teem toms | Hoehne oth ne or cn 
“Operation, Mount chart paper, and ink the burn. You look and feel wellshaved. Faroe, ‘Experience the finest, shave 
pen’ Regular recording ink is best. If this ‘The reason for this issimple. The that any instrument. possibly ean 


Rare to get, ma tle watercolor with hy Gillette “Blue Blade” is almost in- provide: As the dealer neqrest You 


serine, pat drop etween the ms, and the | credibly keen. It is the product of llette “Blue Blades” 


hart papers ruled to fit this drum eannot be 


wurchased and hand ruling would be very Ia- | CHAT. 
Giants War enareneascars New Gilete 
ERAS Bk a Rte cite 


ome convenient time, say 7 At, and replace 
tat 7 rat ‘The Aristoceat is all one 
piece, no loose parts. 
Heavily plated with 
24-Karat gold and 
guaranteed a lifetime. 
Price 84 complete with 10 
Gillette “Blue Blades.” 


FPR ting cart cut plywood rectanale 
7% by 18 in, and nail wooden strips along 
the ends and ote edge to enclose a chart sheet. 
Divide the long strip into spaces representing 
hours, halves, and quarters, and label them 10, 
correspond to the chart. Cut a strip of cellu- 
Told 4 by 6F2 in trimmed along the edges t0 
curves of 13-in."radius, and scratch division 
marks for the wind velocities. By laying this 
‘over chart and against base molding of board 
the velocity at any time can be read. If you 
prefer, lay out a complete blank chart on a 
Sheet of celluloid, with vertical curves at 1S- 
‘minute intervals 


A TWIST...ITS CLOSED! 


GILLETTE BLUE BLADES 
NOW 5 foe 25¢- 10 foe 49¢ 
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Join Our Model-of-the-Month 
|Club and Build the Famous 


S.S.California 


FIRST ALL-ELECTRIC OCEAN- 
GOING MERCHANT VESSEL 


Cavisernia ane. 


‘he meal 


Containing. all the mate- 
Flals required ‘to make 
very “part. With ‘each 
Kit toes a full-size bie- 
print anda long bulletin 
containing minutely de 
{alled instructions for as 


—= 
Oo 
— oS 
—- 
=r 
oa 
| 
O< 
- 
Peri 
> 
“fo 
MODEL. of the MONTH ee 
BE Bae MO cree 
, Ria Ati pees oon 
| Theodore Gommi toe of these Calorie Kits (ee pete 108) and 
urgically 
pane 


faturn 10 us the application eard you will find 

ymber of the Popular Science fn it. Vou will reeive a membership certil~ 
‘Month Club? if not, why cate and will be entitled thereafter t0 patice 
?'We have an expecially pate in a 


ivitiey of the elu, 


the decrcaly Not only ina tre of American ships, bat 
Tama signs. "ah ay ry the, eet he 
parposestull power ig the Bint alee” Steamahip, the Califoria merit an Important 
Troyeersinthostages of inc oceurgoing merchant teal place. The eectic drive had been succelly 
te ‘and testing 

cautaly almeeet met 

rely mew im designe 7 
only 7.6cublelnct> ] 
iy 37 pounds and i = 
$.7N.O.A, Cortifed Wrake 
000 -pam.t Amoderate priced | 
oan motoryembodying advanced R 
‘of weronautieal design, 


‘Canainn Jobason Sone Lads Pasar Cae 


JOHNSON eae 
ea-horse eos il 


JONRSON MOTOR COMPANY Ses i, | 
| 


For the dimensions of parts not detailed and for additional information, ace lst of materiale 
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‘employed in United States naval vesels for 
any years, but it was not unul the Panama 
Pacihe Line built the California in 1927 for 
ite Intercoastal route that the commercial pos 
bilities were realized 

‘In constructing this model of the California, 
thin layers of alia. wood are cut out and 
tlued tosether by the ‘method described in 
Devious artis (see particularly P. S. M., 
Guly °34,'p. 78, and Sepe.'34, p. 76). The 
‘scale ofthe model is 1 in. equals 50 feet, which 
makes 1217 In, lon 


‘you have suitable materials at hand for 
bullloe the model, you ean obtain the fale 
size blueprints and detailed instructions alone 
Tor 25 cent, Please order Blueprint No. 251 

‘Members of the Madel-of-the-Month who 


List of Materials 
BALSA WooD 


FIWER HOARD 
1 ve i OM 
1 lea it 
ee 


MISCELLANEOUS 


sapegeed rt le, 
Ee 1/46 i an 21, be 
in dh de ror, 19 te 


sar act ana 
its, eth a Mite 
‘Snore 
He tts 
i Wee SES ult nit 
sad nis eaten Chat 
Soar sau Sol fl 
1 pata 


i ere 
TEE sea soe os 
(or Ile Uh et ats Set 
mie errs’) Eat 
Ceara tal seers, att 
Sle ee A 
Bes bi iter 
Ral te ta eat 
i EE 
ona 

fig 
sont ois 30 Satan 
fo a aaa 
er 

be dads 


IN TOP 
CONDITION” 


thirteen 1 hala 
basement of our cottage, 
Te was then that I learned how easy it was 
to Keep my limited but precious kit of 


tools in top condition with a Carborundam 
Stone, in spite of their constant, and at uy wols cut as clean ‘woth. 
that time, sowewhat inexpert use.” Kaged 


"Tools are still fiend 
ite means of enjoyment 
sel 90, i fact, that 
tmer home, Believe 
Stone worked overt 


to me—my favor. 
vd relaxation—s0 
Dill my own sum 
- my Carborundin 
‘on that job when 


re maxinusn efficiency. 


Send for sample sharpening stone and 48-page booklet 
‘This 4Bpape book by Fz Erickson, well 
known expert, hae 17 large illastrations of 
the right way ta sharpen each edged tool 
{A 'itlestady of this book and every tol 
yom own can tays be fst right 
Tt has « “How to Build” section with 
hotrod diagrams of ates 
be made: Instructions are. simple. and 
nily understood. The exact amount of 


CARBORUNDUM 


BRAND 
SHARPENING STONES 


‘material for each article is ised, Te i full 
(of hints that will make working in your 
shop easier and help you do a more work- 
tmanlike job. 
‘With this book you get # handy pocket 
pening stone—tdeal for pocket knives 
fand small tools. They are both yours for 
10-centsin coin or stamps to cover postage. 


} MAIL COUPON TODAY 


cl ent (ino me) 
pag Bee SF ay 
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WOOD tn cans 
WILL FIX THESE OLD 
AND SCREW HOLES 


Handles Like Putty 
Driesto Hard Wood 


Plastle Wood becomes « permanent part 
‘fe object repetred 

Plastic Wood is actual wood that 
comes in cans and tubes—can be 
moulded with the hands—when dry 
it is hard, permanent wood that can 
be sawed, planed, sanded, drilled, 
turned on a lathe—will hold nails 
and can be painted, varnished and 
lacquered perfectly—it is water-proof 
and weather-proof. 

Plastic Wood will adhere to am 


Furniture, Loose 
Drawer Pulis, Loose 
Casters, 

Cover Countersunk Screws, Leaky Window 

Frames, Shingled Roofs, Fill Old 


clean, dry surface— wood, metal, 
glass, stone or porcelain. 
‘Hee are just 2 few of the 
it we Pe Wet 
His Drainboard 
Gracia} Damaged 
‘Toilet Seat, 
Holey, Repairing Linoleim, Filling Floor 
Crk ence Wie Ro il les Aer 
Batching Automobile Torx, Sto 
Windshield Leaks Repair, 


Repair Damaged 
Bath 
Around, Pipe Holes, Cracks in. Shel 
jield Leaks, Boat and Canoe Repairs, 


Simply Made 


PROJECTOR 


THROWS PICTURES ON SCREEN 


a besos to fa ie 
factory and’ pape way by throwing 
item on a sree With «projector like that 
tated 


PSeSze and picture post cards 


‘The author used an_ inexpensive eyeglass 
known to opticians as “diopter 400," which 
thas a focal length of 10 in, Other lenses such 
as those used for reading glasses, may also be 
tue. The larger the lens, the clearer the pro- 
fected picture will be. 

fa lens other than that 
tained, its focal length must be found, be- 
‘cause the depth of the projection box must 
correspond to the focal length of the lens, 
Go to the darkest comer of the room, point 
the lens toward the window, and move the 
Jens until a clear image of ‘the window is 
thrown on the wal. Then measure the distance 
from lens to. wall. This 
i8'the focal length 

‘The Jens is held in a 
cardboard. tube, which 
Slides Inside ‘another 
‘ardboard tube. Turn. 

e of wood to exact- 
ly the same diameter as 
thelens. Cuta-in. wide 
piece of flexible, smooth. 
Surfaced cardboard, and 
‘wrap it tightly’ around 
the wooden eylinder. 
‘Trim ie with a. knife 
until the ends just meet; 
then paste gummed 
paper strips over the 
Joint. Square the ends 
Of the tube with a skew 
chisel, and wrap anoth- 
fer stip of cardboard 
around’ it, joining the 

‘he ‘opposite 
se the two tubes 


peciied is ob- 


Loose Tiles, Baseboard Cracks, Cracks in| 


Stucco, Cement, Cracked Porcelain, Cab- 
‘inet Making, Pattern Making. 


\ 


PLASTIC WOOD 
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bandage. "When dry, 


iii aoe oat ation 


ABH ceraicgy uns rae 


fs now wrapped around the first tube, and 
the second and larger tube is then built up 
in the same manner'on top of the fst 

For the box itself, 44-n. plywood is best. 
Hore the hole for the lens holder in the een 
ter of the front panel, and the four 2-in 
els nthe Goce for vention, Ale 
saw the opening for the picture in the rear 
pane, using a coping saw. The sides, ends, 
and bottom may’ now be glued and ‘nailed 
together. 

“The pictures are mounted on a slide, which 
is shown in detail, A fine saweut is made at 
fan angle in the two sidepieces to hold a thin 
fetal plate (tin will do), The metal should | 
be large enough to curve toward the back. | 
Ts this way all parts of a picture will be in| 
better focus, ‘The simplest way to hold the | 
tires agaist ‘the metal plate, no matter | 


ALTERNATIVE OEBION 


POPULAR SCIENCE MONTHLY 


ith top removed. An ad 
od is fastened to front of 


‘what their size, is with paper clips, A more 
‘workmanlike method is shown in the alter~ 
native detail, Two small cleats are added 10 
the sidepieces of the slide so that (wo nar- 
row strips of spring brass may be used to 
lamp the top and bottom of the pictures. 
dt allt make vo or three ses 0 
that a helper can mount the pictures, wi 
fan then be shown without Interruption. The 
Hide is moved across the opening ia the back 
‘on two runners screwed to the box. 


‘Two porcelain light sockets are now screwed 
to the bottom and wired, and four rubber- 
‘head nails are driven into the bottom for feet. 


"The metal plates screening the light, as 
well as the two reflectors, are made and fas- 
tened as shown. ‘These may all be cut from 
‘ordinary tin sheets, With the exception of the 
two reflectors, however, the tin should be 

inted a flat black, and also the tubes hold 
Ing: the lens. ‘The ‘interior of the box and 
ths ide sould be aised ck Ace 
stain may be made from 14 92. powdered 
grin disolved in 1. denature al 
cohol. The outside may be finished as desired. 

‘The painted plates, the reflectors, and the 
tubes are now ‘remounted in the box. The 
best lights to use are 200-watt projection 
lamps, which take up litle room and give & 
strong light, Photographers’ flood lamps ive 
jgood results, but_burn only for about two 
fours, Ordinary. 75~ or 100-watt lamps may 
also be used. “Clear plass bulbs give more 
light than frosted ones. 

"The top {s now fastened with screws, the 
picture mounted upside down, and the’ bos 
Paced about 4 fom the see, A ser 
Colored screen gives a very clear picture. Move 
the lens back and forth until the picture is 
in focus, and proceed with the show. 
Projected picture of a post card measures 
About 12 by 19%4 in. 

Printed ar written words ean be read by 
placing. the. projection box parallel to, the 
screen and holding a mirror at an angle of 
48 deg. to the box, ‘The resulting picture, 
however, is not as clear as when projected 
directly ‘on the sereen—Huncaxe Hyoxrie. 


List of Materials 


2 Cheats 
2 Plates (tn) oH 
2 Plates (tiny rr 
1 Plate (Un) H 
1 Plie forstide 4 
2 Reflect 


H a 7% 
“Two Tht sockets and Lape: 10 of 
‘aio cord with plug: lens! 4 rubber-bead 
mile 

Nore: Dinemioes are is faches ani fnkbet 


mn DAY 


Skinny? New easy ¢ 
way adds pounds »~ 


—so fast you're amazed! 3)\x. 


Astonishing gains with new double tonic. 
Richest imported brewers’ ale yeast now 
concentrated 7 times and combined with 
iron, Gives 5 to 15 lbs, in a few weeks. 


1OW there's no need to have people ealling you 

“skinny,” and losing all your chances of mink 
ing and keeping friends. Here's a new easy t 
‘ment that is giving thousands good solid flesh a 
husky good looks—in just a few weeks. 

‘An you know, doctors for years have prescribed 
yeast to build up health. But now with this new 
Giscovery you can get far greater tonic results 
than with ordinary yeant—regain heaith, and in 
addition pat on pounds of healthy esh—nd in @ 

Not only are thousands quick! husk 
hatsienae pouoa pttaloe dons radlantattar tees. 
dom from constipation and indigestion, new pep. 

Concentrated 7 times 


This amazing new product, Tronized, Yeast, is 
made from specially cultured Brewers’ ale yeurt 
Imported from Europe—the richest and most po- 
tent yeast known—which by a new process is con- 
centrated 7 times—made 7 times more Powerful. 

But that is not all! This super-rich yeast is then 
scientifically ironized with 3 special kinds of iron 
‘which strengthen the blood, add abounding pep. 

Day after day, as you, take Tronized Yeast, 
atch int chest velop skinny limbs round out 
Aftractively. Constipation and indigestion disap- 
pear, skin clears—you're a new person, 


ANKLE 

84 IN. 
J Eititne 

~ 7 3 
a 


Results guaranteed 


No matter how skinny and weak 
ray be, or how long you have been that 
‘Way, this marvelous new Ironized Yeast 
Should build you up in a few short 
treks ab ha thoueande Tt old woe 

wan absolute money-back guarantee. 
if you ary no dnighied wh the e- 
sults of the very first package, your 
money instantly and gladly refunded. 

‘Gniyrbe sure you get penvine Ionized 
‘Yeast, not some imitation that cannot 
sive the same results. Taiat on the pen= 
‘rine with “TY” stamped on each 
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Special FREE offer! 


To start you building up your health 
right away, we make this absolutely 
FREE offer, Purchase a package of 
Ironized Yeast at once, cut out the seal 
‘on the box and mail it to us with a elip~ 
pingof this paragraph. We wil send you 
Tresof charge faseynating new book on 
health, “New Facts About Your Body.” 
by a well-known authority. Remember, 
results are guaranteed with the ve 


first package—or your money refunded. 
Sold by all. good druggists, Ironized 
‘Yeast Co., Inc., Dept. 483, Atlanta, Ga. 
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NEW JERSEY PIPE 
SMOKER USED ONE 
TOBACCO 30 YEARS 


Wife asked storekeeper for 
“‘hest tobacco in the place” 
+. and got Edgeworth 


ge ye 
ae 


“Guo be 


Mildness and Flavor Win 
'T IS the combination of genuine 
mildness and delicious tobacco 
flavor that has made Edgeworth fa- 
mous everywhere. Some tobaccos 
are mild without much flavor. Others 
have flavor, but fail in mildness. 
Edgeworth is the right combina- 
tion. You can smoke it all day long 
—and enjoy it all day long. 

If you are a stranger to the win- 
ning quality of Edgeworth, invest 
in a 15-cent tin and give it a trial. 
‘These pocket tins are sealed in mois- 
tureproof Cellophane. Other sizes, 
up to pounds, are sold in vacuum- 
packed tins. Ask your dealer. Edge- 
worth is made and guaranteed by 
Larus& Bro. Co., Tobacconists since 
1877, Richmond, Virginia. 


EDGEWORTH 


SMOKING TOBACCO 
“More Smoking Hours Per Tin” 
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LAST CALL FOR $2,000 GUILD CONTEST 


(Continued from page 71) 


pect to send, This handful of clubs promises 
TiS exhibit, These cubs are sucha sal pro- 
portion of the whole however, thatthe fires 
Five ile significance, but breakdown of 
the various reports docs revel one pecially 
Interesting point. The largot number of cx 
tris promted for Division 4of the contest, 
tehich fs restricted to furniture made will 
Power-driven took Only few Seats 350, 
Small woodworking machines for amateur use 
were rare and expemive: Few home workers 
fad them. Now, however, diy” are in suck 
‘wie tse that thi diviaion promises to. be 
Unevof the most populr in the entre conte 
"The cai of the 
few clubs that have 
ported are dstrb~ 
tied quite evenly 
through the ‘various 
divlons of the cone 
test. While Division 4 
ica, there isn ilere 
tcce of only four ex 
Fitts between it and 
Division Ty which c= 
ts toys and novelties, 
Gniy one entry behind 
this i Division 3, 
Farmiie made with 
hand tool 
“Al exhibits must be 
shipped: in time to 
Feat Chicago not eat- 
Ter than March 18 
Ine than March 2. 
Deceaary eniry 
lanks and lobes are 
being sent to all chub 
“The. Chicago, Pre- 
amiet Homeworkshop 
Giob tan rallied oy: 
ily to the ssasance 
St the contest com 
mittee and will do 
verything pouuble to 
make visiting club 
members feel home 
‘during the exhitition week. Earle G, Peck, 
frcident of that chib, and. Alesander Max 
tril secretary, have ben aed tothe mem 


Hibition work, having been connected, with 
the World's Fut almost continuously daring 
the entire period of its construction, opera. 


tion, and. dismantlement. He designed, and 
erected some of the building fronts and also 
Served as maintenance supervisor for the 
Colonial Village. 

‘The following national exhibition delegates 
have been nominated by their clubs and ap- 
pointed as members of the contest commit. 
tee: Dr. C. W. Gravel, Denver (Colo.) 
Homeworkshop Club; Ammold Schultz, Dixon 
{a Homecatt Club; Donald Stow, Queen 
City’ Homecraft Club of Elmira, ye 
Newman, Elmhurst (IIL) Homeworkshop 

ib; R._D. Brooks, Topeka (Kans.) Home- 
workshop Club; and W. O. Watkins, Tucson 
(Ani) Homewarkshop Chi. 
CLUB ACTIVITIES 

Elmhurst Homeworkshop Club, Elmburst, 
Ti, Plans are boing completed for the club's 
annual exhibition, which will be eld the first 
week in March. So late a date had to be 
Bred because the Christmas toy program 
grew to such magnitude that it absorbed all 
the energies of the club members and left 
little time for individual projects. To finance 
the work of repairing and constructing toys, 
the Club ran‘ benefit show in one of the 
school auditoriums. The performance was ad- 
‘vertised and the sale of tickets stimulated by 


Exhibit of Pocone's Homeworkshop Club at 
Monroe County Mobby Show, StrowdnburesPa, 0" R Stenton for 


reans of a childs playhouse, 6 by 8 {and 
Stu 6 in high, which was built by one of 
the imembers fot the Clb could fer 8 
f pre to the bolder of the incky thet {0 
ihe show. The house was designed in English 
cottage siyl, halcmbered with a replace 
‘chimney, and finished inside complete to eee: 
tric lighis and curtains If built to order it 
Arould have cost $175, A local merehant pave 
the club the tse of the second floor of a 
ining on he main street for a toy repair 
Shop, Coal was donated, and all the Gub had 
todo was to mention ‘what was needed in 
Order ta get it, Oficals of the Ilinols Emer 
enc Hae aed 
fy't ist of 
frales with eldren 
requiring asistanee 
nd the churches 
ie same, These lists 
showed the une, 
and sex of each child 
0° that ° appropriate 
{ys could ‘be ven, 
‘The club has more 
than doubled ts mem= 
bership since i was 
organized In. June, 


ges 
= 
ae 
fea 
ence 
soe ie 
oe 


fn and table and ga 
eigen to 1. Brown for a Seultsted 
head} third to James Moore for wo 

ing. ‘The club’ amortment of Christos toys 
were turned over to the Elks for distribution 
Demonstrations have been given on a. num 
ber of subjects, and four were scheduled re- 


nly for 4 gle meeting ight A talk 00 
Shs toes eps and on woods By 
‘Subs photograph expert, and om w 
Oram P'iiowman Leo Wenn the eb 
Stier on eather erat 

Eugene Craftsman Cid, Eugene, Ore, The 
“Gyyay Carvers" who. won ‘nt’ prize for 
wood carving at the Orevon State Fur and 
ive made lire carved decorations for the 
‘ew brary building of the Universy of 
Gregon, fecently gave. a demonstration. of 
th work for the benefit of thn cub. The 
testing wat held in the Senior High man= 
{aI trsining shop. At another meting. fn 
{he machine shop Ralph Pierce, deton: 
Station was given on the cold rolling of sea 
punch-press blanking and forming, electric 
welding, and metal planing. Some of the ma- 
‘ines ised. tad’ ‘Uen constructed. by” Mr 
Pere. ‘Methods of spinning erent yar 
ed weaving cloth were expained by AS 
Kaufman at's meeting ald in ie bacerient 
‘rorkthp. He made the demonstration om 8 
omemade spinning whee and loom. Heist 
Pofeeianal wenve, bt ako makes a hobby 
‘Sf doing hand: weaving at home 

The Homesorkihop Club of Cleveland. 
Tirouch the cobperation af P.'C. Nee, 
‘member of the Cu, an enteriaiment. wat 
‘Sven for ll the members by the Elescl 
Ecague of Cleve. (Continued om pate 89 
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ADVISORY COUNCIL 
Professor Collins P. Bliss 


nese fet Galles Eaten, | |p 
nis falta = 


| Professor Clyde A. Bowman 
Deas.) the Sehoot of Industral 
| ‘Education, Stout Institute, 
Menomonie, Wis 


Harvey Wiley Corbet Jack did, and now he t volte wonoenr . 
tnchet, New Vorb Cy toall the parties. « «.« eee We aoe (ise 
|| De th Commi Tsacicieaenmcbes. [ETE be 


}|  Seronenrat, United Sisier | | [a be invited otal the pavtice—n al 
Publis Heath Servis | the sod times! Wel, tat is what happens 
Maj-Gen. Benj. D, Foulols yee are od harmonics Player 
Chie! 0] the Air Carps, U.S army | | Thousands of boys and girls all over th 
country have found the Harmonica tort 
{Cabt; F Armitage McCann, | | itt populanty At schoo or at play. 3 
di, Shp Moda ust cis | | i soel os ot oh 


parties or meeting 


Dr, Francis G. Pease the center of & group of swaying, singing 

ronomer, Att, Witon Observatory bone ands Fhogand of schoals have 

harmonica’ bands. Ifyou haven't one tn 

Frank A. Vanderlip your school, why don't you sugges i to 
Panher end Pubic, News York our teacher 


— TASY TO LEARN 
Iria Hameo kes profesional ini esegyond coe 
time. Mail the coupon below for professional players everywhere. lor theit 


fagements do not permit him to attend meet 
{hes more often than once & month, but he 
has been. made an honorary ‘member, « 

Other recent demoastrations included soe by. 
(Chase Charlton on the metal turning lathe; 


‘This book tals" and. shows you 


PP Pueicy ct ach ets Pussy sine traci sade oe ena 


tho dipayel a remarkable eiletion of fie 
took «Since thin cb led in me 
trip and has no rasan WE, Site 
the: president, andthe ober “ocean 
tember re’ ules fo oe another beee 
wrorksbop cb warted 
liited ‘renter. th 
ated natane to that 

Topeka Homeworkshop Club, Topeka, 
ara “Thiety boys are tow resulty tend. 
Ina the mectagy of the flor nur con 
duced by thn el Sn cooperation with the 
YEG A" Among the bbe Tllowed 
dre woodworking archery, model arian, 
iether work, phstaerapi, microscopy, ad 
Cement modeling ‘Beene ‘of the growth of 
the' boxy dstan, Cy F Cook present 
tthe cy in am aves belo the Optima | 
Chapseted that women Sn meta 
Working tons be provided by any of = | 
{ines Whe hed some Yo spre. "The Options 
{Gish took ‘up ths iden and broadest an ap: | 
Fal tothe entire city The boy aur 
{he ret one sared‘by any chub afisted 
js the National Homeworkatnp Guild and ||. Mone, mo. 
Shee saci feet On tt | Bepte', Sat rr Are cr 
‘Topeka Homeworkshop Club News Bulln® | | Eiger! we rit ox gee Fe force 
is now being issued in greatly improved typo- ‘a ee — 
aphica whl, Header cub news, tre a |! ane 
‘page of workshop hints. I 

Jackuoile Homewortshop Club, Taeks00- | Vastu 
wiley Fin "To en" (Contam on” Dae 9 

tow 


your friends ‘with the See how Easy It Ie 
way you cam perform. We want evecy boy and sit! to know how 
BE SURE THAT YoUR leis snd wauly they tan learn to play 8 


vances A wonnen SP ly ie tad ea ay 
Roe ceuins Slee Sle .c0 een a eer 
Grieg cctet Siieal eon nek om 
wpe Ms MOHNER, INC 

tout an 


Yests Haber Harmonicas 
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UNRULY 


HAIR 
Stays Neatly 
Combed 


Costs but a few cents to use 
—a bottle lasts for months 


'S YOUR HAIR difficult to keep in 


place? Does it lack natural gloss and 
lustre? 

Itis very easy to give your hair that 
rich, glossy an ly appearance $0 


essential to well-groomed boy's, 

just rub a little Glostora through your 
hair once or twice a week —or after 
shampooing, and your hair will then 
stay, each day, just as y 


pliable. Then, even stubborn hair will 
stay in place ofits own accord. 

Tt gives your hair that natural, rich, 
well-groomed effect, instead of leaving i 
stiff and artificial looking as waxy pastes 
and creams do. 

Glostora also keeps the scalp soft, and 
the hair healthy by restoring the natural 
oils from which the hair derives its 
health, life, gloss and lustre. 

Try it! See how 
easy itis to keep your 
hair combed any style 
you like, whether 
parted onthe side, in 
the center, or brushed 


‘A large bottle of 
Glostora costs but a 
trifleatany drugstore 

It last for 


20 


| Sportsman ‘S Cabinet 


HOLDS GUNS AND FISHIN! 


OODWORKERS _who 
like to hunt and fish will get 
double ‘enjoyment in. con- 
| structing this unusually attractive and prac- 
tical cabinet. There is ample room in front. 
behind the slass ‘door, for the display” of 
five guns, and additional room is provided 
in the back for the storage of other firearms, 
a well as compartments for fishing rods and 
tackle, ammunition, and other accessories. 
‘The extensive use of plywood in this design 
allows the construction to be kept relatively 
Sil The dos Shouts, which ae ehly 
‘earved, provide a touch of decorati 
Sara th cimwee svrcty pe con, De 
tall K shows how wood inserts are made to 
Strengthen the sithouettes. Choose the plywood 
‘with an eye to a distinctive grain pattern, and 
Apply stood fish Hardware of the casement 
nw type and hinges of the so-called "in 
visible” type are the most appropriate, if 
readily obtainable—Doxato A. Price. 


ako 


SPORTSMAN'S 
CABINET 


a — — 53 =] Lig. tapes ges 


Punch Carving to Represent Shrubbery 
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World’s Most 
Amazing Book of 
Rare and Secret 


Information! 


The Book of Formulas 


The basis of many fortunes! Formulas, 


Recipes, Methods and Secret procemes for 


‘our fortune may hang upon one it- 
‘hint from this most amazing of books! 


jyment and prac 
ial profit of Popular Science readers. 


See What You Can Make 


Devers, 8 power 
ies perfumes, shampoos bleaches, 
re telat 

mtrecte 


oration, here. are 
Ahodern arias whith, 
ken 


87.00 ‘ 
only * Din, 


Send No Money Now | 
pion 


Popalar Seience Monthly, 


f 
j 
H 

eae = 
4 st he ot 
i 
H 
4 
' 


om'alutey” Sony feck Ant tat 


NAME 


' 
i 
1 
1 
' 


ADDRESS 


cry ‘ 


botac ce. 


MARCH, 1935 


SWITCH AND BED PLATE 
IMPROVE SHOP MOTOR, 
ITH the advent of the modern bome- 


wide space for the wires, the heads of the 
Eindins-post screws, and the mats for attach 


Old home wortabop moter improved ith 
enient switch aad easly aajanted bed 


ing the switch. The block is scribed to the 

‘rve of the mator and proud to shape on 
iy course whee. Shallow holes are dled 
the motor frame and tapped out with a 

bottoming tap to rereive the xrews 

‘Another device shown in the ‘photograph 
is 9/No-in, slotted steel plate to which 
‘motor Is permaneally bolted. with machine 
Bolts, countersunk inte the back of the plate 
‘The tots in the ends of the plate should be at 
least’ in Hong and. wide enough 0 slide 
smoothly along a Join, bolt. 

‘Such a plate enables the operator to move 
the motor from one machine to another with 
‘minimum effort, and requires only (0 34 
bolts with wing nuts for securing k. Furter- 
‘more, the belt tension may be regulated eas- 
ity 

"Two pieces of leather (an old fan belt or 
strap ‘wlll serve) clamped between the base 
‘of the motor and the plate will materially 
fdeaden the sound of the mator and lesen vie 
bration Re G. Retiro, 


RIBS FOR MODELS BENT 
OVER HEATED PIPE 


PS 


ble temperature bender 


IBS of thin wood or bamboo for a model 

at of airplane may be bent mare cane 
veniently if 3 variable temperature bending 
iron is Figeed up as ilustrated. A 2-f length 
of Lin, pape i set up in a vise and an detric 
Soldering iron is incerted in one end. The ibs, 
if of wood, are dipped in water for a few 
‘minutes, then Bent to shape on the hot pipe 
Bamboo ibs donot to be wetted 
‘The proper temperature for the bending can 
bbe found by sliding the piece to be bent along 
the pipe-—Srevaex A. Farrsca 


asasatgtin e 
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the bat, That's why you'll find more 
new car owners using Quaker State 
this year than ever before. Quaker 
Sate Oil Refining Co, Oil City, Pa 


"Piast choice of Exparionce’ 
QUAKER STATE 
MOTOR OILS 


on 


The Home Craftsman’s 
MOST USEFUL 
TOOL 


One home expert says: "Lean do 60% 
‘of many jobs with Nicholson Files.” Ane 
‘other sayst"Forty", some go. high as 70% 

‘There ts little doubt that the work's 
moat popular file— Nicholson — is the 
home craftaman's most useful tool, 

Here are ten of the most popular Nich- 
olson Files selected by a vote of expert 
home eraftamen: Metal working—Rownd, 
Flat, Mill, Half Round, Three Squares 
for Wood Working—Cabinet Rasp, Half 
Round Wood Rasp, Last Makers Cabinet 
Rasp, Flat Wood Rasp. 

Hardware stores everywhere carry 
Nicholwon Files — priced to meet popular 
demand. Nicholson File Company, Prove 
dence, Rhode Island, U.S. A. 


Gens’ 
NICHOLEGH 


$2,000 GUILD CONTEST 


(Continned from page $0) 


courage an exchange of shop ideas, afew 
members are called on at each meeting 10 
describe briefly some particular “ink” they 


have found useful, 


‘talk on the we of 


paint, stain, and varnish was given recently 


by H.C. Conklin, 


manuiacturing company. 


‘superintendent of paint 
“Two hardware 


Companies have auusted the ub by provid- 
lng machines for demonstration purposes. In 
fact, such a large Variety is always available 


that! merobers an try out practically any 
type of machine ordinarily used in the home 


sworkshom. 


‘Am auction sale of projects do 
fated. by members et 
ecful first annual Christmas party. 


ivened the club's sue- 
Be 


Sides the members and’ their wives, ubere 
Wwere many visitors who 100k advantage of 
the auction to pick up novel and attractive 
Artes for Christmas presents. The toys 


taade by the club 


idren were on display, 


for distribotion to. needy 
in addition to the 


iets made Specly for the auction sake 
our prizes were piven—an attendance prize 
foe ladies, another for men, a third. for 
children, and a fourth for the member who 
Submitted the most unique projec The auc- 


tom netted $703 
clothing for 
‘Monarch 


which "was spent. for 


oot children 
jomecraft Club, Moose Jaw 
‘Sask, Canada. This cub isa divison of 


the 


Monarch Club of the St. Andrews Church of 


the parent club bad no other act 
' repular Sunday afternoon meet 
fee tanguets anda dance ach year and | 


seroery forthe annual revue a thee Sint 
club project, 

Springheld Homecraft Club, Springfield, 
Mass. ‘The organization mecting was attend 
fd by 125 of whom 45 Jaimed the chub, fol- 


Towed later by" 12 


more. Tt fs expected 


the 100 mark will be reached fn the course 


‘of 8 few months 


An instrictor in the 


id. Technical "High School gave a 
‘arning demonstration at ope reeling, 


fd the ‘ogra proved so iterating at 


tub id not adjourn nil 1148 


"At an earlier meet- 


resent 
lng Peter M. Marsh, local contractor, ex- 


‘on the art of 


Gay, secretary of the club, 
‘cos'‘and the large {Continued on page 93) || 


Newly C 


wood carvings and gave a demonstra 
‘Charles © | 


ribs its buc- 


hartered Clubs 


Tus following new clita have been 


yanized an 


National Homeworkshop 


the February 


se of Force. 
lished 


Alliance ‘Homeworkshop Club, Al 


Es 


Homeworkshop Club, 


Kewanee Homeworkshop Club, Ke- 


Lincoln Hontewerkshop Clah, Lia 


cola, Nebr 


Hereworkship Cis 


Manchester, N. # 


 Homeworkshop 


Cis, 


‘il be abnonnced tn these colwmnn az 
Soom ar posible after being chertered, 


IF YOU GLUE ANYTHING 


A Glicit bo slay 


ly 


Peron of AMCof Taps Cal erie 

‘The coffee le of tauren anand 

ctihee ite ee ined jamie 
ed cold loc cad yechind 


Erecps br thvonid love ntagmestets 
Poured 
jieraessiaen 


FREE! Sine'oaetme | 
amined ‘Glue 


cag 


els 


SHIP MODEL FITTINGS: 


alas a 
bare GARDEN TRACTOR 


lend Pemer ewnmewing Attachment 
{Low Prices - Easy Terme 

AMERICAN FARM MACHINE CO. 

imate Me, 


Bao a Jr a 
cal dsened and‘ wd 0 ot Wh 
Sere ee 
somite ™ 195 & 


‘THE WILSON CO. 
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New Scroll Saw 


Publicity Wi ity Will Hi Help ‘|| Hes Increased Efficiency—New Features 
Your Club Grow pte ge piers 

Sec. Enables you tow fae biden at ll 
ter speed without dager of breakage 
Han suny ote sore ead etal Ingroe’ 


(Continued from pase o2) 


$2,000 GUILD CONTEST = 


Ry Kerrie your bi 
{nthe spalich and 0 


iets eeu the Water of the oes 
id win the suport of your commun sees ThsraribeDetalineo noterdiven 
Ws herclore fmgartan to sed repr 4 ‘oodworng tole more complete 


Diners and oceaionlly oer the editars ‘han ever before, Delta standard 
ood humancinterest photographs. He sure | | of ficiency, quality, and con 
$a the ran ew venience have been strictly 
our ch and seetion af your best pho malstained—and Delta prices 
ot Rae Be ay: stil Kept at. their Tow level 


|] Setence Soluce, dst Four Avenoe, 
New York 5 Good compact motor-driven tools are within 
ab is the reach of all, Every woodworker will 
i 7 
find the new 1935 Delta tne of umual 
| number of visitors who attend the meetines pos 


to the enthusiasm of the members und Ue es 
fellent cooperation that has been given by the | 
Focal newapapers, 

Grater erence Memcwertahop Cab | 
Lawrence, Mass, ‘More than eighty members 
Were present at the second meeting of this 
Club, "An address was piven on the use of 
ower tools followed by a wood Luring 
Uemonstration by one of the members 

‘Middictown Homeworkshop Club, MMidle- 
town, Conn.” For several days before they S pa aCe, a 


theSso Christmas toy 3 wastes Wacom 
Middletown’ | teal 
tuldeen were exhitited in a local store : wn 


Ww with the ela 
‘splay. » Arthur i 
‘wood turner, gave'a. demonstration at a fe 
‘ent. meeting and explained tome of the finer 
Dolats inthe operation of a wood-turning lathe 
Newcastle Homeworkshop Club, Neweas ——EE 
te, Cali, The monthly business meetings | A Twave month 
Ie held in. the offices of the Placer 


Hank. at 'Neweastl, and. the intermediate LU 
meetings at the home workshops. of various zine. 
embers. “Among the organizers and charter 

‘members of the elub are a lumber company ARP 

manager, the local telephone company tan 


fer fan er, ure ted : SUPPORTS 2600 LBS. 
Serio) Shooters! 
‘WORKSHOP CLUB Helpful Information 


HE, best method of starting a home 
shop club 

bulletin you cam have by 
the coupon below. Send for i st once 

smaleur eaitsmen the Guild offers the 
‘opportunity of enjoying real couperation and 
‘hmpanionabip in their bobby. Iti the fst 

0 exsed in the homme 

workshop field, The purpose of the Guild 
folely to peomote handicraft of ll types. The 
Diets and directors of the Guild are giving 
thelr time without pay, and the movement 
‘entirely noncommercial, All the services, te 
Sources, and prestige of the Guild are placed | 
freely at the disposal of the local clubs, 


vs Tan 


onl be Glad to pet. Tosezest 


—I 


Nasal omen orkshoe Guild 

Sa? Four A ‘New York, N.Y. ‘Whether you also use nails of screws, always use 

1LePase’s Gloc~guid, bard oe warerpeovad be 

Jt tered nthe, wit, ca ‘tered of immense aad ling nea. You cA 
LSP ei ae wht ie Yan ee [Reviitom yout hardware denier 

tla aie fra ef adel RUSSIA CEMENT COMPANY 

i | Leboratris and Factory ® Gloucester, Mass, 


ey IEPAGES 
Nv 


I 
Sent poe FREE bree pall tee ie serine | 
Sia Wee Se ed 


I 
I 
i 
a | 
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Ayanize 
ee 


Celoid Medium Gloss enamel. i pives 
hhand-rubbed effece without the labor 


mothe 
Une ion plaster or Sbre boned wall, 
ted woodwork, You can be co 
wil dry quickly with asmooth sur 
face, You will be perfectly satistied, 
‘rte provements RY ARISE Patt 
TOA? tad Tc snr vet 
"Wie for fer color card. 
BOSTON VARNISH COMPANY 
ror Maen: Bon, Mae 


NUNION 


STER 
SeyANIZE DEALER 


———— 
FENGMOR IMM Bos for 
pee 11 


"Keep Out” 


Says the RCA Noise Reducing 
World-Wide Antenna 
To Man-Made Interference 

om ete 


No more ased 


beer 


WORLD-WIDE 
ANTENNA 


SYSTEM 


NEW KEY CASE DEADENS 
ALL JANGLING SOUNDS 


| Gi, being careful not to. press too hard. Re- 


| sign in the leather with a tracer. Lay a dime 


TT Bis sumatve hey ce of new din hs 
several advantages. When carried in a 
the keys are inclosed, a snap 


pocket oF 
tener ieping them firmly in place. When 
in use, one or two heys can be sid out on the 
Clin, leaving the others inside. This protects 
the panel of & ear in driving and preveots the 
howe caused by danaling keys — 
"The cave can be made from any kind of 

eewary if a de- 
"The moet pop 
an, and bia ith 


y soum BEND LATHE WORKS 


20 K, Madinon St, South Bend, Kad 


Tay out the design on paper, Moisten the 
underside of ‘the leather and fasten it to. a 
board with two or theee thumb tacks at the 
edge. Place the design on the leather, fasten 
‘with thumb tacks, and trace with a 41 pen- 


move the layout and carefully indent the de- 


fon each corner and trim off circular as 
at A, rounding the comers 34 in. each way 
Keep the leather (Continued on page 95) 


RADIO'S 
LEADING 
CATALOG 


‘Always mention Porutar Science 
‘when answering adver+ 
this magazine. 


PASE LACE THROUGH LOR” Two SINGLE Los 
own 1908 FROM BACK. srrrenes AND The Ideal Utiity Claas 


Men Patticeen~ Soesrcn ‘$1.48 and $2.45, 


/ 
BoustE of ovER-EBGE LACING 


The bey 
pesebed 


as it appears when tooled 


POPULAR SCIENCE MONTHLY 


well that an accurate chuck is olten what 
marks the dividing line between a work- 
‘manlike job ‘an 

THE 


JACOBS MFG. CO. 
HARTFORD, CONN. 
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NEW SILENT KEY CASE 
(Continsed trom pase 


moistened on the underside and work the de- 
sign with leather modeling tools or suitable 
Scbstitutes until sufficiently raised. The stip- 
ple eflct is made by wing & rounded tool and 
{apping the leather until the desired effect is 
‘obtained. Allow to dry 

Punch holes for the lacing on a Tine 34 in 
from the sides. Touch up all cut edges with 
waterproof drawing ink or leather dye before 
lacing. Reginning at 4, use a double or over 
celge style of lacing as'shown in the five la 
Ing’ sketches. At", lace four holes single 
slic to avoid bulines when folded Lace ta 
5, fold over, and Ince edges together from B 
16 C. The end of the lace at A i concealed n- 
der siches at A. From € to D, lace as from 
te\B to leave an opening for'the key chain, 
‘making the single stitch aga in four holes at 
1X. Run the lacing needle under several sites 
‘and cut. This end is now concealed, leaving 80 
fevideace of the start or finkh of the lacing 

‘Measure for a soap fastener 124 tn, trom 
the bottom and }4 in. from the side as shown, 
panel a hole for the top of the fastener and 
feseet it. This wil give the postion ‘of ‘the 
bottom part. Punch the bole’and insert the 
bottom part. Insert the key chain and polish 
the leather 

Learning to lace isnot dificult if you study 
the sketches Start lacing by isetng the lace 
wrong side up as in the frst drawing Ru 
Your fingers the whole length of the lace to 
Prevent twisting, and insert the Ince in the 
ext ong side up as before. This is all 
there is fo single oF over-and-overIacing 

To lace double or over-edge style proceed 


‘sin the third sketch, looping the lace throu 
the loop formed in’ the previous operation 


Tighten the loop from the back and then pull 
the lace tight ab shown in tyro sitchee of the 


fourth sheteh—A. W. Mora. 


MIRROR CONCENTRATES 
LIGHT ON MICROSCOPE 


Y THE tse of a concave mirror such as is 
found in an ordinary shaving lass a0 
famateur.microscopist can concentrate the 
light from an overhead lamp or from a near. 
by table or floor lamp on the substage mirror 
cf his microscope. “The mirror should be 
Hlaced about a foot from the microscope. A 
few minutes’ experiment will determine the 
distance and proper ansle—Jaasrs H. Fev. 


GLASS STAINING DISHES 


Gass cup supports for bedposts, obtainable 
at tenccent stores, make exellent staining 
fishes for microscopic work They resemble 
the staining dihes used by professionals and 
fan be had in two sizes at the rate of two Tor 
five cents —Eawtsr M. Otso%. 


SMOOTHING WOODWORK 


Ver fine steel wool is invaluable for fin 
ishing high-grade woodwork, but not always 
‘easy to obtain. A good substitute is the cop- 
fer alloy wool sold ia ten-cent sores for 
Gleaning kitchen utensils RY. A. 


\\\ 


\ 
WHEN 'A SMELLER 
AN 
NEEDS/A FRIEND. 


nove was keen and alert 

The hunter's pipe was strong a 
neglected. So the rabbit trotted safely 
back to his home and missus. 

‘A few pipe cleaners and a tin of mild, 
feageant tobacco like Sic Walter Raleil 
would have put a happier ending to the 
hhunt. Sir Walter's an extremely gentle 
tobacco, » blend of Kentucky Burleys 
fragrant as the woods in spring and mild 
a8 a May morning. Wellaged, slow= 
burning, it has become a national favorite 
in mighty short order. Try a tin, You'l 
find it kept fresh ia heavy gold foil 

Brown & Willamon Tobacco Corporation 
Leni, Kentucky. Dept. Y-53 


I's 15¢—ano rs wipe 
pee eel 


os 


4 


im 9t Since WU 


1935 MODEL ATLAS 
“UNIT-PLAN” Metal-working Lathe 
designed so units may be added 


Sivisiinise 


Tleus- READY SHAPED 
LOW COST RACING CRAFT 


MODERN RINGS FROM OLD | 


TOOTHBRUSH HANDLES 


has been completed thos far, place it in a | 
vise and team out the inside ‘with a good 
‘le to the cocrect finger size. Next 
ish the slope between the shank snd the 
t-up portion of the ring, using a half 
round ‘le. Work down the outside ‘of the 


Shank with a fat fle to the desired thick 
fess; then bevel off the top and bottom edges 
‘ith a rat-tail fle to overcome. bulkine=. 
Study'the sings shown in the photograps, 
aswell as Figs § and 4. 

‘The next step is to sandpaper the entire 
ring with No. ? sandpaper, inside and out, 


ount of pumice stone in powdered form 
Sand mix with Water to a thick pase, dab 
this on a cloth Tying fat" on the table, and 


PAINT AND 


VARNISH 


THREE SHEETS OF 
CELLULOID 1 SQUARE 


SHIP MODELS 
550 


scr: 


FRONT PIECE 
ADDED >) 


oo 


| work the ring ia 9 cmon 
1M roughnem: and being toa smooth Sich 
Rinse it with cold. water occasionally and 
‘pe witha dry cloth, Continge wt al 
removed. Use the same method 
{to smooth the entire inner a 
ff the ving. ‘The final 


ee. 


Bia KY. 


‘AUTOMOBILE COMPASS 


such as commonly 


‘ited on automobiles will be found help 
{bringing out an 


al 
ech 
she haere 
Sed ont 
| Sessests cose 

Ses i pat 


the plece shown in 
fan be split through the center with a very 
fine saw and the cut edges smoothed. to a 
perfectly fat surface. A thin sheet of cealid 
Df contrasting color is then cemented between 
the tro rings with acetone. ‘Similarly, two 
thin sheets may’ be placed between the shank 
and the two thicker pieces shown in Fig. 
‘The author's first ring was made in this way 
from a black and a white comb 

“The Bat [ront section of a ring can be Fur 


Always mention PoruLar Science, 
MontHy when answering adver- 
ments in this magazine. 


The Midget Slide, Rul] 


ahem ae brane es 
Saetrty arene t cia oll ota 
1a Si ie an ete ae 
Se 
Baty soot eerie Oe 
pay | 
Sa (Se wm peo) 


PTHORNECRAFT 


Poses 33, 2518 monrese Ave, Cae 
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Two of you 


AND A CANOE 


vows in. a, world apart from people. 
‘An Old Town brings the wonder of 
sees ensily in 

fan, 


‘vila outdoors. “Go 


to Tat for year 
fog a fre, cainlog. 


worthy craft for family toe. ‘Rowboats, 
Dinghlex. Write! Old Town Canoe Co 
195 Fourth Street, Old Town, Maine, 


Every Man Out 
of a Job Can 
NOW GO INTO 


BUSINESS 
for HIMSELF! 


Write to Popular Science Monthly 
about this plan which puts you into 
your own business, Be our repre 
dentatve, Get our wholesale rates and 
see how you can really make mi 
taking subseiptions for Popular Sel 
ence Monthly. Nearly half a million 
men now read this fast growing maga~ 
zine, Show your copy to others and 
take orders, Every order gives you 
Areal good profit. Some agents travel 
all over on their profits and pile up 
good bank accounts too. Write and 
ot the details of this good business 
plan, You will be surprised at the 
money you can make. 


Sign and Send This Coupon 


Popular Science Monthly 


381 Fourth Avenue, New York 
“Tell me how, 1 can mak money ep 
ating Peper Selene Mami. 

ies 
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(Continued from pase ¢6) 


in avaiable, i realy ease to bal og 
Slee Ben te Lo tes ee et 
SRsough a algal dierent mbes 
Tatowed, The ches ance itches fom 
i 05 in Serpe et overt act 
ing eptettns say be sould from ony 
ee 
A very seeonable pics, Tse sage tal 
Vine uum ton? by stot ty 2 i 
Tag tia 'be eiaioed in frou thik 
meri ey Sane betudee Inasat ba 
eee oe sec aaron a ea 
feet, ticlion ral sreaiony, 
poe Gr gs 
Cats anspaens ua opm ried Teer, 
Seat" (ait Sd costed ee ayes 
food Ceci pads Check, spe et 
| Sroue pear? sn brene peal eth fancy 
Boks, recut pat in vee se esa 
aa cnet aoe pe 


| YVHEN working with scrap sheet mate 
Wrntay is ba in diciase cot the 
| rics tn square and ay thre shes on top 
Sone ancien, welded wih accene Between 
| ityere For esimple pice back bottom, 
sslunte it fun’ acezes, pce «rie of 
tite on the blak, and stot pice of ack 
tn top of the wie Drip sone sound the 


Tour edges to reénforce the outside. Let it 
dry for half an hour. ‘Then you will have a 


se, place the blank in a vise, 

shape off the four corners with a copins saw, 

fand round the edges with a flat file 
o.soft from the friction 

lay it aide 

ite natural stat 


‘ness, You will then have a round shank, fin 
Kthed without, any joints, 

Cut two thin pieces of white 1 in, long 
and 34 in. wide and place one piece on top, 


tbat make the black pleces 
three times as thick as the white (Fis. 0). 
| Weld alt with acetone. When dry, tein off 
Doth sides and top and finish as 
the Fist part of this article (Figs. 7 and 8). 


DOK Bite oe svar sro while itis 
sill soft from the elects of the acetone 
fr from the friction of the file.” In the early 
Stage, when the liquid is first applied, the 
‘elluloid becomes as sticky as tar. Tt takes 
from a quarter to Tlf on hour to dry thor- 
oughly. 


If you would lke ta sce other articies on 
celluloid craftwork published in future fewer 
of Porutax Scusce Mosrmix. pletie tend 
post card to the Home Workshop Depart- 
ment. 


COTTON-MILL SPINDLES 
MAKE SPECIAL TOOLS 


| Ou» cotton-mill spindles, when obtainable, 

fare useful for a variety of shop purposes 
‘They are made of good tool sted, and, if 
properly annealed, will made good ‘reamers, 
| dell, serew drivers, cold chisels, and the like 

They’ come in sisee from 5/16 by 9 ia. Jong 
| upto 34 by 30 in. long, approximately, the 

stnaller sizes being tapered at ope end. An- 
nealing is necessary because they are place 
bard. A fairly satisfactory way of doing this 
is to heat the spindle red-hot in the furnace, 
then shove it into the hot ashes in the ash 
pit, and Jeave it to cool until the next morn 

“Mark A. Coors. 


28 PRIZE WINNING 
PROJECTS NOW IN 
BOOK FORM 


COUPON BELOW erincs 
YOU YOUR COPY OF THIS 
FASCINATING BOOK 


From Coast to Coast, the cream of 
home workshop production. Packed 
beeween the covers of a book, the 
pick of the skill and ingenuity of 

He interested in we 


duplicate. Yours, EREE...when 
ad in the coupon below. 
‘The projects illustrated and ex- 
plained’ in this new CASCO book, 
Fange from vases t9 portable camp 
feitigeratorn nd from wooden 
fas aceually made, not merely an 
I, very one sacl or decor 
tive, and Is pue together to give @ 
lifetime of service, » 


pred 
peter Meat wens 
Seal eoaed ie 

eee ee 


| “Send for thisfreebook- 
lee today. Putyour name 
and address on the cou 

| pon, and send ic to the 

| Address below; or just 
write on a postcard: 

"Please send CASCO 

Praject Book” 


7 


Accept this Sensational 


10 Day Trial Offer 
FREE Nek caves for details 


aes Send 
No Money 


Genuine Brand-NEW 


ROYAL 


PORTABLES 


For the fra time, you ma 
Tita model Roya Portal 


ind_ Monthly. Terms 


egetrepratcentona 


| ting Blocks “Betoween 


| find fang the door and, 


HOW TO CUT A 


New Entrance 


In Any Frame House 


JUTTING an additional cote 
frame house of even ths 


rent walls pot an Spee - > 
First build the complete fr a 
of side and head jambs, outside tr —= 


folding at head, as indicated 
Nall securely and. brace 30 
fRandled as 2 unit 
"Then a roush opening in the wal 
cat in the desired location ab: 
SI around than the frame. Adil 
Sludding should be nailed in pe 
Of this opening, and a heade t 
It an entrance into the be 


tment window already provides thi ope 
Inthe wall, much labor will be saved, 
‘Temporarily wedge the frame 
and cre fine around 


the sheathing 
Paint. the surfaces that wil ’ 
the frame back into the 
‘opening till the outside 
trim rests solidly against 
the sheathing, to which 


{e should be nailed. The 
frame should also. be 
nailed to the studing 


Stud and frame. best 
the nails 20 that the 
frame will not be forced 
ut of line 
between 
foundation walls ad 
‘should’ be filed 
concrete of stil 
istency, using tem 
porary forms neces 
Ring. Insert a copper 
Ashing strip atthe head 
of the doortrame. Fit 


aaa 


Alter patching up the 


Plaster" on the tide, 
ball the inside trim t0 
the jambs 


‘The entrance i 


ted is below grade, so the sill was 
‘ade of cement, ‘The side jambs 
‘were allowed to extend about 1 i, 
blow the bottom of the door, and 
the "cement ill was. bull up 
round them, level with the bote 
{am edge of the door. Bottom 
clearance was inured by passing 
the trowel between the bottom 
fle of the door and the sil be- 
fore the cement had set. If & wood 
sil is desired, it may be built into 
the frame at the start—Daxazo 


sag 


AY Price and Rov Frosr 
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INOLEUM BLOCKS FORM 
COLORFUL BOOK ENDS 


AINTED linoleum cuts, when properly 

mounted, form colorful and attractive ook 
fends. They can be made with such simple 
tools as a gouge and'a penknife, if no other 


chisel are avaiable 
D all size by. sketching 


ie in thick 


TWELVE-IN-ONE TOOL 
r raat PONT 
(SSE 


fu 


through 
Batline 


fon brown. lnoleum 3) 


Smad Ste for 
Semple Too! 
HUTCHISON MANUFACTURING CO. 
Nashville 


Tenn. 


Quality Miniature Clamps 
Da Seen “pa 


‘and bend i 
at right angles nd upright 
‘Cut out the finoleum and piece of Sasi 
‘wood the same shape, for backing, 
the two together with lioh 
ment, placing the uprisht leg of the 
‘When dry, finish the plece as indicated. 
Paint the iron brown to match the hnoleuns, 
and glue a pece 0 on the under: 
Side ‘wo prevent it from marring’ varnished 
tarfaceaE. M. Le 


AGREAL 
Sotktt 


AT LAST! 


1S SHOCK-PROOF 


e 


*3e 


See 


woop. 
SHAPER 


Sheers as 
ees oe 


1AM Metal Producto 400St Pal St, Recenter LY. 


Always mention Poruta Science 
MonTHLY when answering adver- 
isements in this magazine. 


eirwoon) 


soar 


my a tmiee 


ie 


‘BUILD YOUROWN 


YOU NEED THIS FREE 
HOME REPAIR BOOKLET 


Contains diagrams and 
simple instructions for 
emergency and routine 
repairs that every home 
and auto owner can 
and should make kim 
self. Revised edition, 
greatly enlarged and completely re- 
teritten, Get a copy for your workshop. 


‘work—ane 


plumbers, 
for new parts, 
With Smooth-On No. 1 
you can stopleaks at joints, 
‘seams and cracks in pipes, 
boilers, heating systems, 
tanks, pails, auto radiators, 
water jackets and crank 
‘eases, tighten loose parts, 
reset stripped. screws, bolts 
and nus, and make dozens 
‘of other’ equally practical 
repairs—all- at almost no 
cost, and in. emergencies 
without the delay of wait- 
ing for outside help, 
Smooth-On No, 1 is ap- 
plied without heat or spe- 
‘dal tools, hardens. into 
metallic iron and holds 


‘any 


OA and tie. "Leading power 
Ge soc indastrial plans have 

teed it for 39 years, and 
with thi new Booklet as 
guide, you can make 
aly ‘wccesaful appl 


When you know where 
a how jap Smo 
= 

Doit with SMOOTHON 


On No. 1 
constant sa 

SMOOTH-ON MFG. CO., Dept. 58 

574 Communipaw Ave, Jersey City, NJ. 

Pease send the free Smooth-On Repair Book. 


1 in 
4b, can from’ your 
hardware store 


Name 


‘COLD RADIATORS 
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Enjoy your swim 
My darling daughter. 
Wet-Pruf can't be 
Hurt by water! 


NEW! 


Wet-Pruf .* 


ADHESIVE TAPE 


© Snow white and 100% waterproof. No 
matter how often Wet-Pruf gets wet, it 
‘won't curl up oF ravel around the edges. 
Wet-Pruf has a smooth, kid-like finish— 
sts soiling—washes 
clean. Costs no more 


than regular adhesive 
si tope. All regular sizes, 
5# to 70¢. 


BIG MONEY 


in New Portable 
A. SPORTSMANS 


BOAT 


GE 


MEAD GLIDERS "vin" CHICAGO 


100 


DRILLS KEPT HANDY IN 
RINGLIKE HOLDER 


Holes of the corr 


HIS convenient holder keeps twist drils 


within easy reach without moving from 
is never in the way. Its 


A 


the dail pres, yet 
made by gluing up 
four pieces of ply 
wood’ 34 in. thick 
Saw outa dak from 
the center. 40. that 
the hole is loose it 
around the upright 
column of the dell 
pres; thea ‘cut the 
pulside to a diame: 


| sn Kine 
PHOTOS FERROTYPED ON 
SHEET CELLULOID 


TF, X0U 2 our own photo finishing and 
fare partial {0 plosy prints try using trans- 


parent sheet celluloid instead of the conven 
tional ferrotype plates. The later usually re- 
‘quire the application of a wa 

‘ther preparation to prevent the prints {rom 
Sticking, But sheet celluloid does not need any 
preliminary treatment. It may be purchased 
At any large garage in the form of window 
mater for storm curtains. Before being wed, 
the new sheet or sheets should be washed with 
soap and warm—not hot—water and well 
Finwed. For subsequent use, the sheet i imply 
sponeed with clean water. 

“Transfer the prints ditect from the final 
wash water onto the sheet, lay’ them face 
down, place a chamois skin or a clean absorb= 
ent cloth on top, and roll them down fail 
tard. The chamots will absorb the water whic 
hhas been squeezeed from under the prints, 
leaving them merely moist instead of dripping 
wet. Be sue there are no air bells 

‘iretch a string oF wire in a dry, warm 
room and use it as you would a clothedine, 
by suspending the sheets from their uppet 
ge with spring clothespins or photo clips 
‘The prints will peel off when bone-dry. 

Te must, of course, be Femembered that the 
best squeezeed prints are produced on papers 
labeled "plos" or “slossy”. Mat, or even seri 
mat paper, will not do—E. F. 
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‘Give CLOVER'S 
ExPecrONAN MORTURE 
ing GLO -OVER'S FEVER 
REbUCERand STIMULANT 
‘Medicine should be admin- 
EEtered inthe ealy sages of 
z Site dintoes nomgacied 
Mes bres Pewee oe ee ee ee 


‘Aver; Now York City. 
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Wonders Through The 


MICROSCOPE 
[A new book which tells you 
all about MICROSCOPY. 
‘Turn an inexpensive micro- 
scope on hundreds of spect. 
‘mens within stone’sthrave of 
{Your front door and you step 
off into a new world of wonders. Com- 
plete Manual for amateurs. How to use 
Sguirment sear and prev specie 
ihustiations” Full cloth. bound $1.00 


pull MODEL FITTINGS 
Bold this BALTIMORE CLIPPER 
a ee er 
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YOUR MICROSCOPE FINDS 
BEAUTY IN SKELETONS 


‘Continued from page 47) 


stores, having a fine-tooth, slender blade, i 
fexcellent, “Make some slices squarely acrost 
the bone, others parallel to its longest sides, 
and still’ others at angles. 

With a fine, flat file make one surface of 
ach section as smooth as possible. "Thea rub 
it on a piece of very fine emery paper or, 
better still, the surface of an oilstone from 
which all traces of grease have been removed 
by’ washing with ‘benzine or dry-cleaning 


Auld, Finally, polish the surface by ral 
the piece on ihe clean surface of the ni 
razor hone you can he water 
itbricate the hone and 

80 far, one surface of the specimen has 
teen grotind iat and polished. The nest step 
1i'o reduce the thine of the plece unt 
At fs au thin asthe finest tate, and at the 
same Hime produce «perfectly iform and 
mooth nirlace 


it prnaly over 
{a8 or aol fame until mont of te sl 
ent bas been driven from the balsam. Wise 
the balsam a warm but not hoy ly nit 
the pece of bone, plished side ted to the 
as, and press tm aaant the ssa with 
{Ome instrument until the balan has et 
‘This requires only hall minite oe a 

Now, withthe bit of bone cemented firm 
iy tothe, you el nd and pth 
the upper wnface with ens. ‘Use water ab 2 
Tubrlant during the grinding and” poishine 

long When the specimen. fee 
le fry thin, examine vt frequeny with 
thicrscope eb tat you will not cary the 
triode proces too fa. 

Remove the pice of bone by ading sev- 
tral drops of ayll to the bali, abd’ cre 
folly transfert to aaether side on. which 
tome fresh tsam has been placed Tec” 
Sty, ach he bone in yl to remove di 

You ill have to handle the pace very cate= 
fai with eceres, for it 
asi Broken. Cost one side ofa cover sla 
‘ith a thin ayer of Balsam, pre ft over the 
Hone specimen, and set aside to dry. Tnstend 
af mounting the specimen in balm, you an 
‘mount i diy, or immene i in some other 
Routing Hud such "seen oF aud 
trol, 

“The microscope will reveal many interest 
ing things about the bone Perhaps the cross 
sections wall prove (Continued om page fa 
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tisements in this magazine. 
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‘YOUR MICROSCOPE FINDS 
BEAUTY IN SKELETONS 


(Continued ce 101) 
‘most interesting, for they exhibit the details 
Of the structure more prominently. 

‘You ‘will see, in the typical bone section, 
many fairly large openings whose size and 
form vary considerably. These are the Ha- 
vversian canals, through which nerves and blood 
Yenels passed, In circular formation around 
these canals are the lacunas, minute openinzs 
that beld the bone corpuscles and cells. These 
Tacunas probably. will look dark, like solid 
particles; but that isa trick of the light, for 
tBey relly ae opin, a an inspection by 
dark-field ilumination will reveal. 


ADIATING from the lacunas are tiny, 
threadlike processes, which appear to ex 
tend to neighboring lacunas. Each Haversian 
‘cal has several ringlike rows of these Iacu 
fas about it, 30 that the whole bone struc 
ture looks as if it were made up of laminated 
oss section. The 


nd dagonal sections as well, ther forms of 
‘oune being altered. You can ee the tiny 
smnecting threads between Iacunas i all Sec 
tions 
"The microscopic examination of bone is 
more. than a. mere pastime. Extensive 1e- 
Scarch tas shown that animals and groups of 
Snimals all have characteratic bone form- 
tioms. Very often there are peculiar shapes 
fod arrangements of the lacuna, An expert 
familar with bone formations, 
tiny fragment and tell with 
{ir certainty” from ‘what. animal it came 
‘This is sometimes of value in erime detec- 
tion, Physicians can wse the micrescope 10 
Hndy diseased conditions of bone: Scientia 
tho" delve into prehistoric Me can employ 
the microscope to identify with certainty bis 
‘of onal bone mailions of years oid 
‘The method followed in making Dope sc- 
tions, that iy fing, ending and, poling 
tf thin sce anil they are rece fn thick 
teas to the poet where they become almost 
transparent, can be employed for other spec 
tens, The teth of animals can be preyared 
incnilar manner: However the hard enamel 
Coveriog many kinds of teeth presents a ad- 
‘tional problem, for it is very. hard and 
frit and dow fot submit ‘asl to the 
ary saw. A hack saw can be tied, but 
‘ll quickly. A’ wheel charged with dia- 
Tord dost, such as are used for jewel eut- 
ting, is mich beter. Perhaps a stall and 
tack Sa with: the’ blade Tevered 0 that 
the toothien edge & presoted to the spec 
ten, could be charged with water sod pont- 
dered emery or carborundum and wie, for 
Siting teeth—it Sou have the time abd pa 
lence. Once roushly cut tooth sections sre 
{tou sped inthe same ers 
"There is no hard-enamel problem connect- 
cc with the teh of fae. Thee have 90 
Feavy' cout of enamel, and therefore can be 
it cay with & sw 


HEE shells of sea animals, being composed 

largely of limestone and other hard mate- 
rials, can be stoeked into thin sections with 
the ‘ame tools as are employed for bone or 
teeth. Because of their greater brittleness, 
stell sections must be handled with greater 
Care. ‘Sometimes the thin sections must be 
left on the slide to which it was cemented 
white the second surface’ was’ ground. and 
polished. 


Tt is interesting to subject specimens. of 
bone and shell to the action of acids, which 
remove the deposited mineral matter, leaving 
nly the animal tissues. In fact, 2 comimon 
method of obtaining bone sections is to soak 
Pieces of the material for days or weeks in 
‘id until the min- (Continual? om pug 


HITS THE SPOT 


AND STAYS 
WHERE IT'S NEED ED 


‘There's not a job in 
your workshop that 
3-in-One Oil won't do 
better than ordinary 
ight lubricants, Tt 
penetrates quickly; 

ects for a ‘ended trom 3 ots 
Eine. Tn both ey for batter protection 
cans and bottles, aeateTes 
your nearest dealer's. 


3-IN-ONE OIL 


HIGH: POWERED TELESCOPE 


Better Light 


MEANS 


Besrer Work 


w it's easy to have the sci 
coaicaly correct qu and 
quality of light for your workshop, 
Send for the Popular Science In- 
stitute booklet on shop illumina- 
tion, It will answer all your 
questions on lamps, circuits, shop 
layout, placing of switches and 
outlets, ete. Prepared with the 
assistance of lighting engineers and 
packed with diagrams and photo- 
graphs, this is a valuable booklet 


that every workshop fan. should 
Mail coupon today. 


have. 
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(Continued from page 


ral matter has been removed, and then de- 
hydrate, embed in parafin, and section on a 
microtome like any other soft tissue. Micro 
copie stains ean be employed on such speci- 
mens. 
na similar way, the animal part of sea 
shell ean be separated from its calcareous de~ 
it with hydrochloric, nitric, or sulphuric 
fei, diluted with three or four parts water. 
Removal of the mineral material i accom- 
panied by bubbling as carbon dioxide xs is 
produced, Use plenty of acid solution, so 
that when the bubbling stops, you will know 
that only animal tissue remains, | 


HERE. are cersin hard veetble spec | 

ens that can be sectioned Hie bone or 
she “The ee anes fay trl 
Sich as penchy cherry snd pls, male excel” 
int micro specimens whe ci nto thn 
tections By the sume methods a8 those wed 
for bone, 

‘Microsconists seem to favor babar a the 
medium for mounting alla plant skeletons 
ind snr objets when they are to be exe 
mined by polarized light. one sections aso 
fre mounted generallyin balsam, Care must | 
be taken to exclude Dubblcs 0 as to obtain 
Pere pon thar, and 
Prevent ft from entering the openings nthe 
pony strture 

"The tae of talam as 2 mounting medium 
rakes It unneeenary to carry the final po 
{thing operations to's point where all mite 
feratches are removed’ ‘The balsam fil the 
Smallest marks und renders them invsble 
Uinobjectionable. Some workers claim, how: | 
vee, that balan goes too far in this dree- | 
tion’ fn the ease of bone, ad blots out 
‘etal ax the Incunas by ling them up. 

‘When the ground. and. polished surface & 
to \be rendered aa smoottvappening pos: 
ble without obliterating the lactnas ‘and 
ther “dered details, the ‘busam "ean be 
feted ‘on the side until moat of the sol- 
ent fs removed, as was done in. grinding 
ihe sections: ‘Then Its allowed (0 cool une 
Ui die pte leached ‘where Ki tacky, 
Yet Srl not ow Into the toute epeniays of 
ine bone, "The specimen spewed. against 
the balsam fm snd held until the balsam 
Sets, ‘Then, a cover plot le similarly coated 
And presed on top of the bone, “This. pro 
tas imay require abit of Practice Before 
omplete succes is attained.” Edges of the 
cover plas canbe sipportad by” allowing 
Some fluid balm, but not enough to soften 
HIS stoning ihe ons, trun bench | 
them 

Aer secing the beauty revealed in bone by 
your microscope, you wil rll that one of 
the most fascinating things about this hob 
is the way ft converts ordinary and even 
Dubbive materials Into something fll of 
Sispected, wonders 

from George J. Harts, of ‘Lonaconin, 
‘Mi, comes a ingenious sugsestion forex 
Tandting ive insect specimens while udying 
tite head 


rT°0 EXAMINE the head of tive By or 
other insect” he says, make a. sal 

cone from paper," Glue the tdzts cua very 
imal tip from the cone—eaving a bote lage 
fough for the head of the insect to pass 
through—and place the insect im the cone 
When it sticks its head through the opening, | 
push some cotton into the cone to keep the 
Specimen in place. Aspecimen held inthis way 
in be placed under the objective, and many 
a interesting feature, heretofore unnot 
fan be viewed easly” 

‘Construction of the cone, as described by 
Mr. Hares i illustrated in the accompany 
Ing photographs. 


Car OWNERS 


«here's the answer co winter battery 
roubles.” A fullsized, practical charger 
for home use. « 
standard transformer and exclusive, pat- 
ented Thermal Relay which prevents cur- 
| rene low-back if power falls, 
Your battery withour removal from ear 
overcharge. Easily installed 


And will a 
inva Few minut 


‘Srepresented or your mon 
any Ford dealer who we are. AGENTS 
dnd dealers wanted, Circular on request. 


ts small cost in batte 
tind time fost. Send check of mont 
today—the KRW Charger is guaranteed 
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ecrets of Succes. 


ORIES THAT WILL HELP YOU GET AHE’ 


[ __) Beacome a Radio Expert 


CAST TOMBSTONES | 
GOOD JOBS 
Leaez RADIOTELE 


BUILD A NEW BUSINESS 
HE lot of a 
skilled artisan 

seg cone 


you have large <3 
Tamily to support, 

‘Among his 
Ics was a young Frenchman, who, in 
more prosperous times, scl 
{uring figures and. designs for architects 
One evening, the idea of making tomb- 


mixture of cement ‘and selected crushed 
granite, A few days later the cast was 


wed from the mold, “touched up” 


a workshop they used Bell's cellar 

Now came the problem of marketing 
their product. The story, circulated by 
| enthusiastic friends and neighbors, soon 
fgot around and within a month the first 
‘order bad been executed. The low cost 
of the “stones” had a real price appeal 
and it was not long before an order was 

Today, after a year and a half of con- 
sistent hard work by Bell, his partner and 
two salesmen, the business has outgrown, 
its basement beginning and is now housed 
in part of a small stone works. Small ad- 
vertisements are being run in the local 
newspapers and what eighteen months ago 
was no more than an idea is now a well- 
paying family business that has all the 
‘earmarks of being not only permanent 
bat one with a real future 

J.CD-T., Hudson, Ont., Canada, 


PRINT SHOP ON WHEELS 


Tee 
a a Pa pointed to find a 
Oe Bro SPL Ettenen slip in my 


pay envelope one 
Saturday night. 
During my twelve 
vyears experience 

had not only 
learned, the print 
ing trade from bot- 
tom to top, but 
had managed to 


——-—- + 
PRINT SHOP ON WHEELS 


secundaria cont tek | 
See aie kal | 
‘Alte tata few bodied lar 
ini sa Ba nodes pentog shop 
teuchated bi tage Bt to ested 
tha Al be plik, ate amos De 
coe ie elahed competion 2s 
eto el 
foe ee ron eanay es | 
mata wy en 
Soret be done, T hae tht 


a forced sale of iy equipment would 
thean a. tremendous Toss to. me, #0: the 
test best thing was to try to trade it for 
a more. promising line. 7 inserted an ad 
inthe “hap” column offering the: bus 


was from a young mar d had ex: 
perience in-a job printing shop, but had 
branched off into the trucking’ business, 
He owned a good three-ton truck, and 
sought to trade it for my equipment. He 
confessed that the truck transportation 
business had. been somewhat uncertain 
| lately, and J, too, with Washingtonian 

honesty, admiited! my disappointments in 

the independent printing shop game 

Realizing that we each apparently 
sessed white elephants” as far as inc 

as concerned, we considered mean 
cooperating and our ultimate decision 
was {0 attempt a novel experiment, 

‘That was about a year ago, and now 
we have what we believe to be the most 
completely equipped, if not the onl 
traveling job printing’shop in the country 
Instead of bringing business to the 3 


we take the shop to the business, visiting 
Villages and small towns where bo shops | 
are located, We give while you wait 


service on small and rush jobs, holding 
the higger orders for future delivery when 
possible—and, believe it or not, a good 
portion of this work is done while oar 
thop is traveling from place to place, We 
have one assistant 

‘Our portable shop is not spacious, and 
Wwe must resort to & foot propelled press, 
hut from the first day on the road we 
have been busy even to. the extent of 
1.7. Branfort 


STARTS SHOPPING SERVICE 
ERT tossed 
aside his mag: 

azine, “He. wished 


glumly that he 
might find a job, 
‘There was very lit 
tle activ 
ty in the small 
New. Hampshire 
{oven in which he 
lived, and the fu- 
ture ‘looked black 
to bim—nothing 
to do here, and no money to go elsewhere. | 
What chance did a young man have? He 
| rose and stretched—he supposed he might 
| as well do that repair job on his old car, 
The work had progressed only a little | 
way when Bert found a part which needed 
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Copy this sid end send os. your drewing—petheps RULES 
you'll win COMPLETE FEDERAL COURSE This contest open only 
FREE! This contest is for amateurs, so if you like to 
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serial att rd Feder 

Prizes for st Drawings—FIVE COM- Soden we nt sligisle 
PLETE ART COURSES FREE, with drawing 5. yaoi u 
(Value of each course, $190.00.) ince ni 
peep peter sry ley the ai mot the 


ether he-or she ho, in our enim: Use oily ose or pe 
talent worth developing 


2, No devios wil ba ve 
Nowadays design and color play an important part tuned. 

in the sale of almost everything. Therefore the ati 

‘who designs merchandise oF llashetes advertising 

has become a real factor in modern industry. Ma- 
chines can never displace him. Many Federal stu- 
gets both men and girls wen ee mon comnencie 
lesgners oF illuststors copeble of eaming from ‘ 
$1000 to, $5000. yearly hove been trained by the SY, february 25th, 1995. 
Federal Course. Here's « splendid opportunity to Beal 
test your talent. Read the res and send your deaw- ear so 
jing to the address below. Schools Faculty. 


FEDERAL SCHOOLS > INC 


4. Write your name, ad- 
dress, age and occupation 
on back of drawing 
5. All duwings must bs 
received in Min 
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le~last chance for alittle pif be- 
fore we tall for Europe on the fftceath 
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STARTS SHOPPING SERVICE, 


replacing. He walked over to the town's 
only garage. “No,” they told him, “we 
don’t carry that part in stock. We'll or- 
der it from Concord, and it should be 
here in a day or two.” 

‘He tumed homeward, grumbling in- 
wardly at the inadequacies of the town's 
stores and other places of business. “You 
can't buy anything here,” be muttered 
under his breath, “except bare necessities.” 

‘And he was ‘correct in his complaint 
Everything else had to be ordered from 
Concord or Manchester, and the trai 
service made delivery anything but prompt. 
‘This condition prevailed in practically ali 
small towns. Suddenly he had an idea, 
There must be a lot of people in towns. 
like this, he thought, who wanted things 
from the city every day—automot 


xy, photographic goods, musical goods, 
Why wouldn't those people jump at the 
chance to get the things they wanted 
quickly and safely? There were three 
other villages between Bert's home town 
and Concord, and the roads were kept 
‘open all winter. He could drive his car 
to the city each morning, stopping at the 
garages and stores in cach town to take 
orders. He could then make the pur- 
chases in Concord, and deliver the goods 
fon his way home in the afternoon. It 
‘would cut at least twelve hours from the 
time now required to get anything under 
present conditions. People should be will- 
ing to pay a reasonable charge for such 
a service, he thought. 

Bert put his plan into action the fol- 
Towing week. At first, of course, business 
was slow. But news spreads rapidly in 
id Bert did a little inex- 
sing. Soon business men 
and townspeople alike came to know of 
hhim and to depend upon him. Every stop 
yielded commissions. 

Bert has bought a better car since he 
began his shopping service, He is stead- 
ily and profitably employed now, and his 
thusiness is increasing all the’ time— 
W. T. 8, Warner, N. HL 
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‘THIS department will give $5.09 for 

every true success story submitted 

by readers of Popular Science Monthly, 
cepted for printing 


‘Manuscripts wil be judged on the 
individual merits of the case and 


by some method of educa- 
tional guidance, fitness for the job, or 
application to the work will be con- 


accepted, authors most be prepared 
to give es tigned statements tothe ef 
fect than they are toe’ Manuseripts 
‘Sbritted Vand “peated Become. the 
Bot renyonnble for the return of re- 
jected ‘siories ‘lean ns 
Sided for this purpose. Address Con- 
Giietioas to. Socveen Story Depart: 
ment, Popular Science Monthly, 381 
‘ih Avene, New York City. 
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HAWAIIAN GUITAR 


a longer vessel yore masts, the 
added masts would be duplicates of the main- 
y— | mast show 1 


NEW SCHOONER MODEL 


(Continued from page 69) 


Many of 


Tripled 
[Salaries 


' “Ty f Will Trae You 
—~amaseso lat Home to Fill 
momenta OD Jobin 


‘atural line of the hawse pipes. 
Il the model is to be of an ausilary 
schooner, the ter wil be dierent bu 
$0 the lies for this are aso 
Avschooner of this type would probably 
have a hand winch at both hatches, but 
provision is made for a donkey engine, al- 
‘many schooners carried ‘one. ‘The 
ring peat’ presumably was of the wort 
| Plans for the fore: 
| sive So that thee 
with skylights 
the Interior, 


place of deadeyes. for. tightenin 
Shrouds. and. backstays, but inany mas 
Still prefer deadeyes, tacause ‘the. lany 
have just litle give and there fs nothing ty 
became rusty 

Hattens would probably be used in place of 
ratlines, but not ‘invariably, S they 
extend 'to the caps, and. occas the 
‘way up. Herat 


channels, and the chain pla 
‘grooves in the h 

Enlarged deta 
These i 


Quite a few of the more recent schooners 
have been fitted with a standing bowsprt 


owsprit and ji boom shown are 
al. This for the usual dol- 
inasiles and backropes, with, 
‘Knee-shaped eathead. The 

h 


fide 
‘t). Belore 
mt to piace 
Seas Ging) on toes oo 
age forthe Si 
Foe Jv sets will be double, with loog 
pennants, hesey Mocks: snd rianen, one 
Keting to each side-tte weather cnc'bag 
ck The fore antl nea Dooes shccs wil 
ofa withthe Tower blocks shackled | {L,§. Smit, frite, 
shich are bolted thre eet SCP = 


"The tackles shown under the booms are to 
steady the booms on either sie. The al 
topsall tacks 0 on the lee side of the peak 
halyands and are dipped, ifthe schooner to 
remain om one tack for | 
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“$0 DO MEN WHO MAKE THE mosT 
OF ITI THIS COUPON IS AN INVITATION 


a Fett Roetin 


ate dias, db 


new Construction Kit 


OF 
FAMOUS, 
CLIPPER | 

SHIP 


lett in our new kit 


E ARE offering this 
‘month what 0" many 
readers have asked for— 
special new construction 

kit for a seale model of the famous clipper 

ship, Sovereign of the ‘Seas. Not only is the 
imadel itself of the most popular sie and type, 
but the materials also represent the best value 
eer ltered in ier ship construction it 

‘of comparably high class. The price is only 

51.95, postpaid ampere the United States 

the Mississippi River, and $5.48 west 

ot the Misispph 
‘The model was designed by Capt. E, Armi- 
tage McCann. It is 1914 in, long on the load 

‘water line, 26 in. long over all, and 16/4 in. 

high—an ideal size for the averaze room. The 

le of the model in relation to the original 
ip is. 1/12 in, equals 1 ft. The construction AA. Same with 
kit, which is illustrated in the photograph —D. Spanish galleon, 
Wwe, contains the hull members or "hits" cat DD Same with bull blocks thaped... 6.95% 

shape, and all the necewary wood and E. Mattleship USS, Teres, tena, 695" 

her materials, including such hard-to-get , ‘swe 7 

sms as very fine chain, colored flags made G. Elizabethan galleon Revenge, 18: 

specially for this model and anchors. Three 

Blueprints and a se of illustrated instructions 

accompany each Kit 

‘The Sovercign of the Seas is one of our 
standard ship models and ranks with the rest 
in accuracy and beauty, but itis easier to con- 
struct than most of the others. Hundreds of 
readers have already built the model with 

‘complete satisfaction, although they had to 

‘work from the blueprints alone without the 

advantage of a complete construction kit 

Another new Kit this month is for a trad. 
ing schooner, with lifts cut out, two anchors, 
brass ladders, saileoth, three bottles of paint, 
one bottle of varnish, and two blueprints 

See kit ¥ in the list. 

‘The following ist gives all our construction 
kits. "The Model-of-the-Month kits are the 

‘easiest (0 build, being mainly of soft bala 


740° 
ase 


No.2 


ark 


KAT O—An thin. model of the 8. 8. St. Louis 


ie 


5. 8, Adascic 5 = ‘Savannah 
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am wouney, 


{Ean 


= Earn WONDERE 
EW INVENTION? 


Real Money Maker for Part 
id Full Time AGENTS! 


iy 


" MODEL KITS 


FURNITURE KITS 
No. a. Solid maborany tray-top table 23 

(u,b with 8 

assemble "bat 


dod sis lated 


Sev pe 
in ie Cased 
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ly had ten obtained by eter publ 
year! 


Learn by Habit —Not by Rules 


‘with which 
aan be a 
wet Your work fn 


iaakes 
9 pra and 


ntl it becomes "mccond matte 
Site Comet 


Pres wow RAVER 


“TIL PREPARE NOW] 
OMSTILUI MEST 
Seno THe CouPoN. 


Peneraneo Myscur 
INTIME ENGINEERS 
Bowe TauoHT Me 
Deamnng 8 Male} 


MORE PAY Learn 


Darrin 


FROM AN ENGINEER 
"TH train you By mat at 


NOW is the time 

fo prepare 
‘bpidne 
Bosioess wil 


peed def 

TOOLS ond oh 
EQUIPMENT Baga 
Given When You Stade 


prepared. So, 
Jour betie-pay 
"> NOTE: Dafne ae needed vo daw la Before 


NOW! Be trained for 
“Weite for fee book now. 


Beate, the buckys the machinery mene 
‘tn tart thir wonk So dow? wai See Coupon 


Jobs Now 


in auto work, electricity, 
machinery, aviation 
Pe ae 
fee 
BE PREPARED. Een op 0/50 wre a 
tstisted to postion OR all your monty back, 


‘> Remomber-—WHILE THIS OFFER LASTS, al 


Gols od eajpments are fens 0 you the dey you 
‘Startieraiag. Dow delay Send forfree book day 


FREE BOOK 


# ENGINEER DOBE, Dh. 25-73 ubertyae, 


Spdme rs fe bok Secon Poa. 
ty pene ein bow pow will wee 
od fon a afte: 


EASEL AIDS IN RETOUCHING NEGATIVES 


Left: The ease 


N BASEL that enables amateur photo 


pers to retouch negatives can be 
toade euily from scrap materials It is really 

‘more than a support for the negative 
farrier of a standard autofocus enlarger such 
Sis used by thousands of camera enthusiasts 
‘The hase is plece of any dense wood 1 by 
SM by 6 in. "To the long edges are nailed 
Vis, thick ‘uprights, sawed off at un angle 
‘of 48 deg. as shown. ‘These pieces are 6) i. 
Yong and high, their froet. edges overlapping 
the base a distance of 7 in, 

"Sicinch lengths of 24-in. bras angle stock 
(thin woaden strips will do Just as well) are 
screwed parallel to, and about Y/-in. below, 
the “diagonal edges of the uprights. The 
hegative carrer rests on these supports, being 
held in place by the leaf spring it already 
‘as on ope of ite edges, Tt is prevented from 
sliding downward by two nails driven Into 


fs tse, ‘The sds of the 
fone iy 8 dowel stick 
{Sere about two thins of the way up it 
the back 

or back ilumination of the sexative, a 


small, frosted 110-volt lamp with candelabra 
‘eld 


‘dcquate, ‘The lamp socket 


ra 
boat forty cents 
"The negative to be retouched is placed on 
ne of the. piece of ass of the negative 
‘Sir and hed by & mask of the proper sce, 
| Senin which the spring fingers pres Tecan 
then be worked ‘on coovenently- without 
showing Singer marks, ad the whole carer 
{Sa be amteed tothe, care for ck 
jection priming even before the retouch: 
Ii tid be dred. 
‘Several ext ike this are in use by mem 
ters ofa camera dub nd have proved highly 
SecoafalRowexr Hoerenees 


EASY WAY TO SALVAGE 
UNDEREXPOSED FILMS 


Witex a negative has been so far under 
exposed that it will not make satisfactory 
prints, it can be improved a hundred percent 
Uy dipping ina solution of oxidized pyrosallic 
acid, To make this, merely add twenty grains 
‘of pero (o-a pint of water, and let it stand 
until the color becomes a dark brown. Leave 
the negative in ths solution for five minutes, 
‘oF until i is of an even yellow color; thea 
ch and dey 


Best Photos Among 
3,000 in Contest 


UR readers ate making remark- 
able improvement in both the 
‘quality and quantity of the photo- 
srraphs they are taking. This was 
made evident by the entries in the 
contest announced in our last No- 
‘vember issue. Approximately 3,000 
prints were submitted, The best 
‘of them were so beautiful in sub 
Jet mater and so technically p 
fect that the judges found it 
required long study to decide on 
the winners, all of whom cured 
in work of exceptional merit, The 
is as follows: 
FIRST PRIZE, S18 
G. A, Haraden, Manchester, Mus. 
SECOND PRIZE 
RR. Oakes, Wakes 
THIRD PRI 
Williom: Deppermann, Orange, . J 
FOURTH PRIZE, 
Haden Hankins, Richriond, Ve 
FIFTH PRIZE, 
Augusta Strumpen, 
SIXTH PRIZE, s1 
PAL Kinsey, Boyertoren, 
SEVENTH PRIZE, $1 


AT. de Coup-Crnk, 
Camca, Venesie 


Wie 


llphia 


EIGHTH PRIZE, s1 
C.J. Blden, Pitchfork, Wyo. 


mmity N.J.2'J. A. Dreves, Elmhurst 
W.¥.s B. Fernce, The Broms,N.¥ 5 
©. B. logge, Cincinnati, Obio; Ht 
T. Gisborne, Missoule, Mont; RH. 
Weiser, “Washington,” Pat A. T. 
‘Mitchel, Camden, NJ. 

The winners of the December 
Photo Contest will be announced 
next month. 


& 
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If you learn a little or @ 
Tot about the subjects covered in the work: 
{ng guide books below, you can start your 
fown' business NOW and turn spare time 
{nto good money! 


Be Your Own Boss 


‘These bran-new, up-to-the-minute work- 
ing guide books are just fresh from the 
presies. Prepared. by men who KNOW 
THEIR STUFF, they 

What they cost 
money you can 


MAKING MONEY WITH 
YOUR CAMERA 


‘SEND NO MONEY 
We ship G0. D1 you dont 


Seka 


, 
{ 

' 
Cy Making Money with your Camera $2.00 | 
i txerinentar sd Bier $280 | 
{ 

i 

{ 

{ 


Eh seturn books wit 


! 
' 
' 
i 
' 
' 
| Ci Wow ti atin 
H 
i 
i 
' 
' 
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an 
tan engine lathe in ordiaary cold-rolled stock 

the serew mut be moved frequently 10 
wide an adjustment for a machine, the 


piece of 
pine, about two Direade wide 
fod lirmly a:aigst the thread wi 


re the 
ihe. fate. Let it follow the 


this proces tl the 
worn fll-depth 


while the: w 
tick fas ra the Tena 
times, apply mor 

Inv warpesingly 
will have been smo 


turning. Alter the 
of the thread several 
ery powder and repeat 

away and. the 


ry 
{a cold-rolled stock before sod ster the 
inn Atruen P. Last 


‘The fst phote shows the thread as lets by 


INEXPENSIVE SHAFT HANGERS 


Oto automobile connecting rods make eco- 
nomical shaft hansers for a small shop. The 
large end & ently bolted to a bench of joist, 
and the small ced may be reamed ‘ot of 
brushed, as necesary—A. B. Tess 


————j 
SMOOTHING THREADS CUT 
IN COLD-ROLLED STOCK 


Asx yourself these frank quest 
Am I earning enough money to get 
married?” 
“Is there a@ prospect of my ever earning 
enonsh money fo marry?” 


MAKE yourself worth more money! 
Many, many other bewildered men have 
found’ the answer in more training, ‘This 


‘coupon was thelr very Brst step, 


2 Hees Vo 


‘poche 


for Your Old 
aT TERY CHARGER 


oe 


ONLY —- zienee Hi-Rate 
HOMoNaARGER 
CEES ROE ost i 
“OEE ECONOMICAL, No exnenive ale 
piace le ST tala cece Peso 
SSSI Age OWE Wat tia er tpec 


Deot 20 324 E3rdSt Cincinnati, 


ut 


COMPLETE P' is 


FOR A PERMANENT 
PROFITABLE BUSINESS 


Bi 


LO: 


Send ut Card for 
mE CATALOG. 


Always mention Porvtar Sc 
MONTHLY when answering adver- 


Yours for 


W0taday 


No Money 
Down 


ENEERING is generally 

recognized to be one. of 
the most fascinating branches 
of woodworking, yet many 
Amateurs hesitate to attempt 
it That is partly because 
they’ think it very. diicalt 
And do not know exactly how 
| ies done, bur principally be- 
| cause they ave no. veneer 


"There are two good solu- 
tions to the’ veneer-pres 
problem. One is to bay a 


Special metal veocer pees for 


tee purchased on the ordinary Six commen 
‘commercial basis, it would be 

piece of equi 
"is diteibuted by a larse slue 
actcaly at cost ia order toe 


da press like that ilustrated, which 
was deened by Albert Constantine, Jr. The 
hardware conts about $6, and the humber, de 

whether it 


ress is s0 Inexpenaive fs because the screws 
fre carpenter's steel Wise screws, sold by. all 
inrse hardware Stores and general mailarder 
houses. 

"To construct the press, finish the four up- 


ts accurately to te with all edges square 
‘and trie, and cut dadon (srooves) with the 
‘tment accuracy as shawn to receive the ends 


POWERFUL 


Veneer Press * 


Built at Low Cost 


List of Materials 
aster crostegmens (1 1 


mrs aad nuts sold for make | 
in, fn dlmeter, 40 
Year: Dire 


of the crossbeams 

‘ated. Then prepare 

fare and bore the three 

the upper be 

toro Beams f 
with the 


Yin, hole a8 inde 
sonabeam with equal 
holes each of 

(On the Underside af these 
lage eet otis Goes 

st screws. The toe 


Plan of Upright units of the press may then be 
memes, 4 ee 
fam Assembled —_ ‘the steel rods, These run directly 

' amt 


the lower beams and de 


rectly above the upper beams, Use 
Seal washers on the ends of each 
od, and tighten the nuts with & 


‘wrench 

‘In use, do not place the frames 
farther apart than Lt in. Lay a 
perfectly fat 1- oF 1Y5ein, board 
cross the lower members of the 
frame; place'the veneered panel 
fr other work on this; set another 
heavy board on top; and tighten 
the screws evenly: Blocks of hard 
‘maple with shallow ‘in. hole i 
‘ach may be used a shoes under 
the ‘ends of the screws; and, of 
‘course, if the work in the pres 18 
‘thigh enough for the screws to 
‘each it, any. available wooden 
Hocking may’ be used. 

‘When longer pieces have to be 
veneered, an additional section can 


sore 1" Roves~ 


be built although two sections are 
suficient for most work An aDhte 
eur i likely to undertake, 


= ——$—$ or 


For complete instructions on 


‘Detail oF Top Crossbear 


Sketch of one ofthe anseubled unite, drawings of the 
Sprights snd croubenm, snd bow the me seefastened| 


encering, refer to. Herman 
Hjoril’s book How to Make Ve- 
‘ered Panels for the School and 
Home Workshop. 
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| CHILDREN’s PANTOGRAPH 


FOR COPYING COMICS 


HIS pantograph was designed especially 
{for clildren from six to twelve years old 
manage the adju 

of three to. one and 
by IS 


Tnfust reht for 
Gut the bas 


al eraser ler vel howe 
Use'a No. S writing pencil or an H drawing 


| T Wee. 
Pra ee 
Ro ORC 


ys 


S 


AE the holes ip the arma ate Bored exactly 
‘Shown the device wil enlarge ares ses 
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Here’s Your All-Day Handbook 
of Useful Information 


There tetany an bar of 


‘Dictionary. Tye 
the aswers to" tne 


WEBSTER’S 
YQ. COLLEGIATE 
A Mwncam-Wbebsto 


Zz. 


‘Improved CONNQUEROR 


13 


oo 


a 12 WEEKS AT COYNE 


atte 


Be afc 


ftw WOME HOMGHARGER 


1 Fatt Amar 


2 fy Ce Upon 


SOME 


Ty kanrben Nome 


Mtoe 


4. Aotaay sate 
5: tor eased 
red 


cmearomne gerne as 


eB 7) oe 


ine te 
Re Pheer Wor ae ai 
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ODD MACHINES PUT FUN IN MOVIES 
(Continued from page 27) 


plants large enoagh to yield the rave material 
for such imitations of hammers, 


chairs and 


ECAUSE bottles, plates and other “break 

‘away” objects made of wax “go mushy’ 
fon the sound track, thin plaster is being used 
Instead. Tt breaks with a realistic crash. Often, 
the side of such an imitation milk bottle 
thinner than a sheet of this paper. The necks 
of the Bottles, where the actors Eras them, 
fre made heavier to withstand the pressure, 
Pointed plaster-of-Paris plates, looking ex- 
setly Bhs chia, often wegh ios than two 


When we make rocks" one veteran 
rman told me, “we clean’ house, throwing 
‘everything soft we have lying arosnd.” 

"The stiller rocks are formed of layers of 
newspaper covered with brown building paper 
And filed with excesion and. similar: tate- 
tials The larger bowlders, such as roll down 
‘mountain ses to block the path of the vil- 
lain, are likewise made of layers of paper, 
Fin, trips of brown paper are glued arvund 
a ratian frame, When they are dry, the cov= 
‘ring is cut open and removed trom the frame. 
‘Then it glued together again and additional 
layers of paper are cemented in place over it 
A'"two-ton” rock of this sort could land 


Squardy on your head without injuring you, 
since it wei 


‘nly a couple of pounds 
‘When a comedian stumbles through a glase 


the glass isn't glass at all, but candy. Thin, 


tranaparentabeets of hardened sacar and 
‘ter look eactly lke glo on the sto set 
a are widely wet. Because of the fui 
haracter"of met breakaway objects the 
[ropmakers turn out sx times ae many ate 
tually needed ina scene to take cart of acs 
Sidentl breakace 
Tone fecent comedy, the bigerst taush 
came from 3 trick shirt front A pompous gene 
ean eee room al rem, bat 
toned hi coat with a sweeping eesti, and 
Hie'hrt bosom rolled up ikea window cu 
{Sint The prop man who marl ft scwed 
Soil sping from a clack at ether side of the 
rt bam Union the coat rete 
ihe spring apd permited it to cod up azn, 
rol the sie Tron with 
‘A jumping-bean tg, Which was the bh 
tot in another rth, depened upon the te 
Eeouty ofa propmaker for its succem, In the 
med bhundering ator fille pot by mise 
tske with Mencan jumping beans and puts i 
fs orem ater, wh he te 
to see if they are dove, they hop oto 
the ladle before be ‘cam get" them to hs 
‘mouth. The dipper was fited with an intesor 
set on 2 Spring. A wire, runing down 
‘handle and ending om 2 tng that ted 
ver the comic’ ite nzer, enabled bim to 
Trp the release levee by a twitch of his ae, 
Sod send the Beans yin. 


ORE retasial dei, supiied 52 com- 
‘edy: prop, worked too well for its own. 
good, Several months azo, an eastern studio 
‘Sat Blming a comedy about an eccentric in- 
Ventor. He had devised 2 rocking chair with 
‘miotor altachment to do the rocking. In the 
play he pulls the wrong lever and the chair 


begins to hop around the porch like a hen on 
abot plate- ‘The chair, loaded down with 
Bears, Cams, and flywheels, appeared at the 
Studio ‘during the noon hour. By the time 
the camera was ready to shoot, the directors 
and actors had had so much fun riding the 
Jumping chair that its machinery had broken 
down and it had to be sent back to the plant 
for repairs. 
‘Queer inventions are always a fertile field 
for comedy gags. Scores of them have ap 
‘om the screen in recent years. OF them 
‘Ml the weirdest undoubtedly’ was the taxicab 
Fisied up not long aio for a western produc- 


WEEN fhe driver pled one cord, a box 
Ing glove ‘on a" telephone extension 


the radator and stn tra ac 
mmechantel ‘hand ‘whieh. aged n 
Tune on a cornet to war pedestras When 
{jnyealler was struc, the bumper automat 
iealy swung around pivoting on one end 
espe the ici int the gute. | 
"Po start the contraption, the driver pulled | 
1 cond which opened feed box atthe rear 
‘Amul, hitched behind startet forward wo set 
dhe eats and propelled the tat forward. With 
the animal never quite exching up Wilh (he 
tots, te hicous vee rolled down the 
Se 
ther purer that took some, gu 
cut was's hove tha snatched is ct wilt 
itt hind hoot, Western peopmen ally 
feived the problem with one of the Ingest 
puppets ever meds This huge hone fed 
Twenty-one wires leading pit the rates 
af the big sound Mage. ere “punpstar™ 
trated the wires that pave He to the ii 
ca an 
Sot infrequently, sound pays big role 
making the tomedpctre funny. 1h 
ferealy reid, the comedian teas, bae: 
Fisted dows ban ball earyog = sac St 
Toofing als which he intone o sctter fn n 
Tea bedroom, As be tiptoe along the nas 
pout a's wed stems toma tle ia the 
Fie Since the crophene eld not‘be bed | 
clone eoourh fo the fling nal to record the 
Sound at ful strength, n record Was made 
Inet nd Gubed atthe propel, Ta 
making the record, a tecnian poured the 
i ito mca container, 
Liflte dummies of papier-mache and other 
soatenals are oes wed 10 replace comedians 
in dangerous stations, Usaly they ar 
{oeraphed from a distance. Bui, in one lm, 
Stet a umuny’ of ths sort won tht a 
lose range. n'a train wreck, a doy rushes up 
fo what appears to be in ister tl pra 
feg‘in'aneliort (9 ull him out The het 
‘etches and stretch and sche. Hubbers 
ited ath ported ths hndvous ons 
twa te sone 
Ghtentines, the dumm serve as “stande 
ins” for actor, tating Ute poons under 
the bot thts ntl the dre ready for 
scien he ec of tht a 
‘pon rubber aspera, pase 
tarot Pare frit aod pepscrmncie tet ro 
turned wut by peopmstens to take the pace 
of the genuine arin 
Visually every comedy iimed thee days 
for many of ugh spon these 
Std medial abilty of prop ine, Endles 
‘aria rly the soe ting twce—tiat 
the oy of thie work The tcgine ngs 
the malloam arrivc a tdeqrah menenees 
Sppears, Aad in coms tn oct that may be 
for anyihing froma. tweny-foct monkey 
wren toa dancing sardine curious lath 
iting mechani that form the singe 
Frode Tat on crt 


us 
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PEARLS MADE TO ORDER IN ABALONES 


c 


worth considerable money. “Rove buds” are 
eprrsuth ut the existe cling and 

ce place the amon the mont Bea 
Fide pert t's poate fara cer lewy 
dieser to make te piece of art jewley Oy 
‘ting, oly shaped pear “Like” sven 
tad -peab Have een wed Ta exile 
fewer” digs such, parss ad apple 
‘wom anil searcy ta made creation of 
thee orament imposible. Sock pce wi 
fenulne pate are ow scion een bat @ 
Re intdtel teary cor los ct eek 
Biya wee mate oy ely acon 

ct fr sve and color Oecsonally 
ilo peal formals sce A Sfaoe 
[order Soret specie teed Motes, 
Sorin ih 


re are ot uncom 
mon, A pel dealer ia Muscatine, Low, bas 
A peviect pearl top which wil spin ona 
{aus show fase. Such reli pears may’ be 
Mounted Into “excanive™ pees of Jewel by 
fn artot. with, talent and Inspiration, and 
then command high prices 


INTHL Bostwick created large pearls in 
Ue Mts Teenie Sek 
ature’ in production of the: rarer_peatl, 
{ough Japanese pear! growers produced 005 
bounds Of rue pears each year 

‘Until afew yes ago, meaty ail pearls came 
{rom tropl ad seme seas, mest of them 


being Brought up by divers in coastal waters 
fff Asia from the Red Sea to. Japan. ‘Then 
Baron K, Mikimoto succesfally produced per 


{celly formed pearls by selecting and eultivat- 
Ing pearl oysters, His ls considered oe of the 
most Important scenic developments of 
moder Japan. 

arom ‘Mikimoto plants the oysters in 
dear, ‘clean water, whose temperature i 
above sixty-eight degrees Fahrenheit; om a 
lear bottom, over which the currents move 


sufficiently to bring’ fresh supplies of food. 
‘The: pean farms ually are located. where 
there are no oetopi oe star, natural enemies 


tioyster One of Mime 
‘ated in the waters of southern Shi 
Southeastern Japan. "There he operates 
'tityemile stecteh of ware water 
In raking pears, diving gis fiat collet 
young oysters, hac at “spats” from. the 
ieca"hottom. "Sometimes even. the eating 
Inrva are captured and the oywer used. The 
‘pats then ‘undergo an. operation somewhat 
IK on erfomad ty Rewch on tons 
in which the mantle parenchyma, a small ack 
fuer of peut ace Thon, the mouth 
Mother-ofspear is plac the mou 
tid, the sack is iserted oto the’ sbell-scre- 
Ing epidermis of Second oyster. The oyster 
isthe returned to the sex where in time it 
will cover the ead with several ayer of 
hacre. The bead-betting oysters ar suspended 
{engot from raft which are teed into peo= 
tected, bays when storms low ‘up. Seven 
Sears later the pears reach matuety, hem 
harvested, cleaned, sorted and deed 


MIBRIMOTO pants seven milion oysters 
‘ach er, ith of them de, aly 
2s to the daa operation se 
{aio produce pears; theee Bits Seld eae 
‘of varying valu totaling sme C00 pound i 
Welsh Mikimoto owns. seven patents 
‘Covering not only the culture but also the 
Sa anda etd for onraing the hater 
a te Experts coms ‘ 
tatural pearsall products of ose man on 
ten submarine farms toting 41,000 acres in 
este. 

‘Contested with this high desree of pro= 
ductivity, only one shall in thousand brosaht 
‘ip by peat divers contains a. pear Pest 


tinued from page 25) 


fishers usually operate in forty feet of water 
in two-man teams. ‘The diver descends ith 
aslone weight, fils his basket, and then sis- 
nals to his partner who pulls up the stone, 
the oysters, and Gnally the diver, Native: 
skilled in this hazardous work remain on the 
‘ca bottom from fifty to Gahty seconds. One 
boat will take aboard ss much as three toms 
Of shells a day’ during the four-months sea- 
son. ‘Four-year-old. oysters are those mont 


'WO million people depend upon “natural” 

pearls for their liv Nearly a half 
million eneaze in pearl fishing The largest 
ficet has 80,000 naked divers braving shark- 
Infested. waters of the pearl banks of the 
Babrein lands in the Persian gull, twenty 
mils off Al Hasa on the Arabian coast, 

"These pearl fishers operate. from bigh- 
decked hows, 28 many as thirty-five divers 
folng over the sides {rom a single dhaw. Each 
farries basket slung from his neck, He dives 

‘an_oyster bed and rapidly places pearl 
i out of breath, 


But the diver seldom reap any of the rich 
rewards of peating. In debt to the. dhow 
‘comer, they are vittwally saves to ther em 
lovers: The fortunes wally to the mer- 
{ants arcund the Pertan gil, who produce 
fromthe fla ti fe assed omens 
perl, some of which may go to the 

=e vl ew York or Fars tr the pice of 
king 

tin the Dutch East Inti adventure, rn 
all countries seck pearl and peat shel. Those 
‘with adequate capital go out on pear 
Taggers and employ East Indian’ divers to 
dscend to the bottom. Diving is confied 
larsely to. the archipelago ‘near Aron and 
‘Tenember islands, thoush ocestonally some 
Suiventuroas diver ‘descends inte. the ‘coral 
Rotter which les at great depth. Ove peal 
diver recently retorned from such a tip with 
farms and lees paralyzed from Une extreme 
presure 


HOUGH a peatl may lose “ie”, an ex- 
ert can peel off outer: dacolored ‘or 

flawed layers In a few cases lustrous pearls 
have been restored in this manner, though 
they were somewhat smaller and lest valuable 
than “were the originals before they were 
dimmed by burial or accident 

‘Genuine pearls can not be cut or polished 
like other gems. It & a curious fact that the 
Deauty and value of = peat increaies if iis 
constantly worn in contact with the skin. The 
ight moisture from & healthy ski, topether 
‘vith daliate friction from movement tend 
to better the pearl and increase its luster, 
‘There are in India profesional pearl wearers 
who sit and move about in the sunshine while 
‘wearing strings of pearls to. enkance their 
Value "Mest profesional. pearl buyers have 
‘what are called “pet pearls” which they rub 
tently between the hands each day. When this 
E'Gone reculary and properly, the faster it 
really improved and in some cases the value 
Ecreates by one third to oe hall 

‘In relation to other ems, the distinctive 
characteristics of a true pearl are is Iuster and 
ite subdued inidecence. It does not flash and 
bltter ike a diamond, but has modest beauty 
[A fine gem pearl i 2 criterion of correctness 
Sind good talte and i worth, grain for grain, 
‘more than a damond, ruby, or emerald. No 
‘ew peat! Bishery of canteqcace has been dis- 
Covered during the last Bfty years and fine 
pearls of size and quality are becoming 10 
Scarce that they are now in about the same 
das as Stradivarius Wolins 
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relate 


come to earth without crashing in event of 
Engine failure, sach craft never wil be widely 
ted, 


“The suggestions for attaining this end have 
been many. They 


{xa open hy means ofa ver: Mont inventors 
St present re working along the ine of var= 
ShE‘piteh propellers The iting stews 
oud be sited from a postive to's sghtly 
fezaive angle during the decent Thus the 
‘ied would turm them like the blades of 3 
‘dal and check the drop. Inaction, 
Just before reaching the ‘round, the plot 
ould sit the blades back to ther mont elee= 
{ive lilting angle nd thelr moment woud 
Produce an upward thrast that would slow 
{he'machine dwn belore landing 


it level in the aie. Ina descent, the heavy 
‘heel of the gyroscope would be spun by the 
Whirling blades and when the variable-angle 
‘crews were shifted back to their lilting pos 
tion, the gyroscope would give them added 
omentum, 

‘Of cour, such proposals do not answer 
the problem of engine failure close to the 
round, They’ are applicable only during a 
onaiderable descent to become elective. Ha 
fever, improvement in the landing gear, 0 it 
‘ill absorb greater shocks, may fake care of 
this problem. The experimental work with the 
‘autogivo has accomplished much inthis dizee- 
tion, The modern machine of this type ca 
touch earth without damage when it drop- 
ping twelve feet 3 second. And, iti the shock 
Sf fmpact and not the fall that does the 
damage. 

the early nineteen-twenties, 1 
another ‘burst of activity inthe 

Tn 1921, the Marquis de Pescara, an 
‘Argentine of Tialian descent, rode a twine 
propeller craft into the alr at Thareelona, Tt 
Aas equipped with a small body like 


perfect calms, and its provision for changing 
the pitch of the blades to provide for sale 
descents in case of engine failure was not tried. 

“The progress made in vertical fight during 
1923 encouraged the British Air Ministry to 
offer 2" $250/00 prize for a helicopter that 
ould pass four tests. The winning craft mst 
‘se vertically fo 2,000 feet and descend), land 
ing without ‘damage. It must climb 10 2000 
fet, hover over a given area for half an hour, 
descend and Yand without damage. The third 
test was a Might at 2000 feet over a twenty 
alle course at a speed of sixty miles an hott, 
For the final test t had to descend from 800 
fect with the engine dead and land in a circle 
‘of 100-foot radi. 


LL over thework weird array of tying 
turtles" “sky” windmill” and. *aeri 

tunnels” were reported as being groomed. to 
carry off the prize. But the time limit of the 
‘competition came and went without anyone 
fulfilling the requirements 

However, the Air Ministry bas maintained 
its interest fn developing & machine capable of 
vertical Might, In 1925, Louls Brennan, noted 
English naval inventor, was subsidized bythe 
government in experiments with af original 
‘Sesign. The machine s reported to have lifted 
11000 pounds and to have hovered over One 
spot for fifteen minutes 

Four years late, in 1929, another machine 
the Tiacco. Helicogyre, wat bull experimen 
tally under the auspices of the Alt Ministry. Te 
had a single huge iting screw with al-cooied 
iiotors at each end equipped with smaller 
[propellers that pulled around the iting blades 
‘A somewhat similar idea is incorporated in the 
Cartis- Bleecker helicopter, a $250,000 experi- 
mental craft produced a ouple of years ago 
im Ameria, Bach of its four iting blades b 
a propeller in front to keep the aerial wind 
turning 

‘Two other machines, one in Taly, the other 
int Belgium, have marked further’ advances 
recently 

‘With (in blades spinning in opposite direc- 
tions cm a central mast, the 1 Ascanio Belle 
‘copter hovered and elfeled. about ver an 


‘ar, the engine and radiator being in frost and sired ‘near Rome ‘for, more than eight 
the two screws, revulving at 200 revolutions minutes, early. in 10M, Lighter than most 
‘a minute, overhead. Two years later, at any machincs of the ‘kind, it weighs only 1,750 


ieesMoulinenus, France, he st a world's record 
‘vith a ight wl approsimately haifa mile, On 
July 21 of that year, he achieved the fist 
cdecle ever flown with a helicopter. 


URING that same year, Etienne 
Ochmichen, in France, and Dr. George 
de Bothezat, in America, also made belicopter 
Iistory. Octimichen, ina machine with four 
lifting air screws and a number of auxiliary 
Dpropellers, won a prize of 99,00 francs by fy 
[ig over a circular course of nearly a mile 
Tn America, the U. S. Army financed the 
‘experiments of De Botherat. His giant ap- 
Dparatus, measuring sity-five fet from tip to 
Hip, was shaped like a huge Maltese cross Tt 
had a six-bladed lifting serew, twenty-six and 
a2 half feet across, at each of the four outer 
points, The framework, formed by a maze of 
fubing and wire, brouzht the weicht of the 
craft up to 3400 pounds. Yet, when it vas 
tested at MeCook' Field, Dayton, Ohio, the 
apparatus not only lifted its own weight but 
11000 pounds besides. Tts balance in the air 
was so steady that in one fight it lifted three 
‘men banging from three of the four points of 
the frame. A hundred times, it ascended from 
the field and landed aesin without accident. 
‘The craft, om one occasion, was clocked at 
thirty miles an hour ia a Might across the field, 
“Although De Bothesst’s belicopter was one 
of the most succesful tested, it Sew only im 


rounds and, has a hinety-ive.borspower 
Soter, Smal 
OF the framework 
Sd fo maintaining 
"The Helgan ealt, designed by a mechanie 
named Florian, fs ited by pa of ten 
{oursfoot screws, with a Mubby nualary pro- 
ples spinning between ther, is. cious 
Bap shaped ie’ elisa hosts Ring 
bute so ehephant hoot sig 
‘higher than the surround buildings, the mi : 
chine hovered aloft for almost ten minutes, 
’At the present time, numberof aventors 
are reported working’ upon the ea of com= 
Kinin helicopter ad's rocket; One plane 
{have the iting screws propelled by rockets 
‘othe and more daring une eto have the 
fate shot upward to a desired height 
Project. Then when forward omentum 
zum, vanes folded lato the sie of the pro- 
Sect, open ut ad, prope by an itera 
olor chy the machine long asx helicopter. 
the earch forthe goal of vertical Might, 
noblemen, mechanics famous inventors, Uh: 
Tnown takerers and’ noted scientists all have 
rapped withthe problem. They have spent 
Silos of dla aint innumaabe 
thelr idea. Yt, sofar, only tantalns, 
Darl succes as been the reward 
eis no wonder, then, that meal over the 
world are'awaltng eager the forthcoming 
Tels of the Enalsh machine 
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EXPERIMENTING WITH 
HOME CHEMICALS 


(Continued {rom paxe 37) 


the home chemist can wrap a cube in, the 
‘loth bg of the extraction apparatus and re- 
move the fat by the carbon tetrachloride 
method, In this case, the salt will be left 
‘behind in the bag. 

‘Hy making use of a simple substance lke 
iodine, you can even determine chemically 
‘whether fruit is ripe or unripe. An unripe 
‘banana, for instance, contains & large amount 
of starch, while n'a ripe banana the starch 
has been ‘transformed into suzar by the ip 
ing process. Naturally, a drop of iodine 
placed ‘on a slice of unripe banana wil form 
4 dark blue spot as it reacts with the stare, 
‘Oa ripe fruit, the discoloration will not be as 


HEN pat to it 
Hitchen gelatin is 
water and allowed 
time, it hardens into the transparent tna 
tein salads and dewets, If tf beated 
ver an extended period, however, the geiatin 
Wwll not. only fail to set or gel but. wil be 
iraken down into its component parts 

"The eflect_of continued. heating an be 
shown graphically in the home laboratory by 
taking se of an Interesting reflning proc 
8s. This const of heating. the solution in 
© round-bottom Mask and allowing the di 
tied water vapor to pss-up into conde 
ter, As it condensed it ows back ino the 
fii and is ebested. In this way, the pe 
Ain is Kept att temperate, very, clove to 
the boiling. point ‘of water throughout. the 
Hentine proces 

"At lnerval of several hours each, some of 
the gelatin solution should be removed trom 
the sk and tested, After, cetaim period 
Of beating It wil be found that the flan 
‘ho longer wil folly and no amount of coe 
tinued eating will cause ito ge 

‘Akhoogh a commercial condenser is shown 
{nthe photographs iuntratine ths experiment 
a homemade unt improvised from corks, ab 
ter tubing, and olive bottles can be made by 
following the deawing. 


CHEMISTS MAKE WINE 
FROM CITROUS FRUITS 


© a way to use surplus crops of 
rapelruit, oranges nd” tangerines, govern 
ent chemists have suceceded in making ines 


pare favorably with the finest products made 
From grapes. The wines are prepared by ream. 
Ing the wit and then fermenting 
it with a pure culture of wine yeast. Com 
star is then added. Citrous brandy also has 
theen made by’ isting the fermented juice 
Plans have been made to manufacture these 
new beveraces commercially. 


COMPASS NEEDLE POINTS 
OUT HUGE IRON DEPOSIT 


Sowvrios of a, saty-year-old. mystery fa 
connection with the magnetism of the Earth 
has fed to the dscovery of what i believed to 
bye the richest body of iron are in the world 
‘Over & narrow strip of lad, 8 undeed miles 
Jong, near the Russian town of Kuni, sien. 
tists who made survey in 1873 discovered 
rystilying variations in the compass The 
needle swung erratically first to the East then 
to the West, and at times even to the South 
Investigation dacloed the giant deposi, 


THIS CROW WAS WHITE 


A watre: crow is reported shot by Galli 
polis Ohio, hunter. The albino bird was kiled 
Biying with a flock of black crows. 
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CHEMISTRY MAKES 
(Continued 


{5 not room, the diffusion will be equal in 


both directions 
"The juice of the suzar beet is contained in 


‘expansion inside the cel, how 
sequently, as the water enters, 
ice is forced out. This process produce: 
41 much purer solution of sugar than the old 
fpeesure method, for many impurities are left 
Lehn im the ect exis. Very 

leit, however: 


WEES ong the i ron dso in the 
susar factory has been filed with bect 
poodles ts sealed ad warm water 

it) A few minutes later, the water is 


le sugar I 


‘which fe also Bled with moodle Prom t 


entinues through the entie battery, disso 
ing more and more juice and increasing in 


“The whole process re 


the noodles are exhausted of sugar and 
trady to be removed. 

"The juice-laden, wat 
the last diffuso, fe frst’ measured, aod. ther 


kof lime, which is then added to the 
aw beet Juice ani comes from the difusor. 
About three parts of milk of lime are added 
‘a 100 pares of Juice 
“The action ofthe lime isto purity the juice. 
Another simple experiment 
ie for yourelf jont what takes Place. Take a 
‘Soar bect (a carol or parscip will seve just 
‘a well) anc pact it Unrough a vegetable grater 
Then let the mass stand ina cup of warm 
Water for ten or Siftecn minutes, ating It 
Me 


bceaiiorally. The water, of coune, will 
Fine into the 


the dimotved too, however—substances which 
runt be removed from the solution belore the 
Sogar fe removed 

‘Drain Yonr solution into a beaker and hold 
fe up to the light. You probably see many 

le specks of veretable fiber in it but other- 
wwe it will be Gear. Now add several drops of 
hil of Kime. ‘The whole solution. will turn 
tFoudy white. The me combines chemically 
fot with the sugar, but with moot of the other 
Substances Which are present in the solution. 
Forming iesoluble calcium salts. which Wi 
scan settle to the bottom of your beaker. To 
prove that the sugar is left'in solution, fill 
bother eeaker with pure water and put 
loch of spar in it. Now add several drops of 
mall of lime, a you did to your other sol 
tion. The sosar solution will remain perfctiy 
dear, Therefore you see that the lime precip- 
ftates only the lpurities in. the raw beet 
juice as it issues from the diffusion battery. 
‘The sugar stays in i 


THEN the juice has been thoroushly 
limed, it i treated with carbo dioxide 
2s in what are called carboratation tank= 
‘This treatment clears the solution of exss 
Time bi preeptating it inthe form of calcium 
‘tbonate 
“These precipitation serve a double purpose. 
‘The first, which takes place when Time is add- 


SUGAR FROM BEETS 


fe to the beet juice, docs away with most 
‘of the impurities which bave been in solution. 
Tt does more, however, If you watched th 

Dreciptate settle in your beaker, you probab 
Siw that it carried down with ie most of the 
specks of Vegetable Ber and other particles 
that had been suspended in the solution when 
you first held it up to the light, The second 
precipitation, with the carbon dioxide ea, ea 
es down stil more of them, ‘Ths the juice 
Drifed both chemically and mechanically 


HE. carboratation of the juice must be 

watched very carefully, for Ht continues 
too Jong serous damase may be done, AN ex= 
port tester fe constanly on duty” beside the 
Extbonatation tanks, Every few seconds ‘he 
raw a ample of Juice ad Holds i up to an 
Sean 

He watches for the precipitate to spiny" 
my guide told me as he xpaind the proves 
in he Brighton factory. “Just walt here & 
‘inate and you'l se 

Ks than a minute the tester drew a 
sample Ta ‘which the ‘white precptate wat 
Swritling downward. Quickly he cloned a valve, 
Stepwise Sow of carb dine tio tnt 
{anit The juice was how ready for the Sst. 
Kelley pres 

“The Kesey press simply a filter in whic 
the jie is freed throug heavy canvas mats 
{o'remove the calcium precipitate, Alter the 
fra carbonatstion and fitraton, the juice is 
farbonatated and fitered. a second. Ume to 
forther improve its pur. Its now cea 
trownish tution of alment. pure niga an 
‘molates, The nest step i to bleach i 0 that 
{he sugar produced will be vehite, insted of 
trown, This done with sulphur dione 
Irhich is made to bubble up through the 
‘The gan combines with the water in the lee 
{6 Torm sulpuronn acy which fone of the 
‘moat powerful decoloracrs known to pesent: 
dy chert. 

ulphor treatment completes the ist 

hie of operations inthe manufacture of 
{en from sar bets, The juce hasbeen exe 
Utacted om the beets, pursed of impure 
nd bleached. It now reaty to be’ evoked 
tnt the saga erties cat of He Thi 
dane in {we separate operations, Fist the 
fice soes to the evaporators, where i 
Aratedin vcr, Then after another sulphur 


un ie 
‘When the broilers are finished with 
beet juice has been reduced to a heavy tie 
tre of molases and crystalline sugar. Now 
toes 10 thee Hollow 
lider, si 

one ‘per minute. ‘Here the 
Whirled throush small perforations inthe sides 
Dr the cylinders, wile the sugar crystals ae 
fed inside. The’ susar from the centrifuges 1s 
frst dred, and then granulated ina huge drum 
that slowly revolves. rolling and tumbling the 
‘rytals until all lump have been thorough 
Ghinteaated. vee 


HE sackers are nest inorder, Approst 
‘mately 600,000 pounds of sugar are sacked 
at the Brighton factory every” twenty-four 
Hours. To produce that quantity almost 2 
(000 tons of beets are needed. One tan af beets 
‘Produces about 300 pounds of susar, 

‘You have heard much about the 
of Colorado. Vou have read abst 
‘which changed poor prospectors into milion 
aire, almost overnight, Vet the fortunes in 
Precious metals, which have been take from 
the mountains of Colorado, are small indeed 
‘when compared to the wealth taken annually 
From the soil in sugar beets, This sate pro- 
ddaces more than one tied’ of all the beet 
Sigar made in the United States, 
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AIRPLANES HELP MINE 
GOLD ABOVE THE CLOUDS 


(Continued from page 23) 


tather speed for the takeoff, The airport is 
fo miles above sea level, and the rareied 
Atmosphere requires proportionately lonzer 
Tun and higher speed before we ean Pll back 
the control ad tthe seven-ton Sp nto 
‘Once wp, we head forthe crags which form 
1a smow-covered rock barrier, 15000 fet high, 
iying between Cused and the mine. stand 
ard, two-way radio keeps ws in touch with 
the’ ground.” Meteorologsts at Curco ‘and 
Hvanacopampa. report shifts in weather. 
‘Mountain storms and ‘treacherous winds 
among the peaks require constant villance 
\wealide downward nto the 
cy tanking Huse 
och at ale 
minute aa we skim down the central chalk 
Tine. We rol to 
Ing’ mechanism at the far ¢ 
Natives, sweating at the ba 
winches, holt the load out 
ower it to the ground, A few mites late, 
ling back 10 Cu 


‘Mop and taxi to the hoit= 
fof the fet 


JURING the frst thirteen days, we aver= 
"The ea 

md the ship ever hited over the back 
the Anes was a plece of machinery 
Weighing. more than 4700 pounds, or nearly 
two and a half tons, Twenty-six mortar bases 
for the milling plant were hauled to the mine 

ep in the work. They averaged 


ons apiece, All tod, we earied to 
the mountain top. a complete miling, male 
Atyaniding plant. capable 

ons al ore every, twenty-fo 
Hours, tn adaltion, we delivered a Ryde 
slectrc plant capable of developing 750 horse 
Bower, nd mibelianeous machinery, ea 
“Alver the heaviest p me through, 

‘asecond ship joined the Son Fermando in the 
work Tt was the Som Felipe, lvoe 
ke 


tored pauenger Ford with Wasp 
{vas to earry only the smaller part 
fut the seats and cabin ‘tings and 
the part theoush the doors alot 
took turns at the control, They seere B. Rick 
tds ‘and. Sterling, crack’ Pan-Ameriad, 
high-altitude Ayers. 

With both ships shuttling between, Cuzco 
and the mine, work progressed rapidly, By 
September 13th, we had unloaded 245 tons of 
machinery at Huanacopampa. The mine es 
fincers were assembling the ‘parts, afd the 
Frage ple of freight at the Cuzco raitbead was 


FREE RECORD OF 
IIVENTION BLANK 


How To Commercisize Your lavention 


ord for singe day's work with one 
‘even round {rip sod 28,500 pounds 
‘of machinery carried. and unloaded atthe 
plat 
transported 178/50 pound of 
‘September 2ouh, we reached 
point with 30 tons delivered 
"To the Indians of the Husnacopampa,re- 
sion, our huge mecha de were a eve. 
nding. source of ¥ 
| points as far away as Puno 
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IN all the metal ships made 459 
‘arried approsimately 740 tons of 
‘machinery. By the middie of October, we were 
‘deaning tp the odds and ends, And, on the 
fast day vot the month, the Sew Fernando 
and ‘Faipe climbed Into. the air oo 
the 458th and the ts0uh fights. They bad de- 
Iivered, without mishap, all the machinery 
cede! for mining gold above the clouds 
Twas thee-thity in the afternoon when 
the tro planes sidesipped down om the Cuzco 
field, Our work was over. We sent the home 


Office at Lima the laconic radio message 
Last trip » + Cargo Snished.” 
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MODERN WONDER CAMERAS SEE LIKE 
CATS IN DARK 


(Continned from pose 1) | 


‘cellent pictures of friends, parties, or even of 
the walters in action. Incidentally, one of 

seve camera is that it 
xt action pictures, the Kind 
1 all others in Tasting n= 


‘One of the first subjects that the owner of 
fone of these remarkable cameras tackles is 
the nighttime street scene. Hisoon learns 
that brilliantly lighted thester signs and can- 
‘pies provide the best sources of light, and 
lat wet or snow-covered sidewalks aid ma- 
terilly in iluminating the subjects. Novel 
OF attractive window displays offer worth- 
‘while subjects Interiors of busses, subway 
trolley cars, and trains. are now 3s full of 
(holographic possibilities as the sunlit street 
‘butt"aays. and stormy” weather no. ba 
event the photographer from obtaining t= 
taal pictures 


HE so-called candid camera bas proved 
raluable to news photographers abd has 
cllered ‘pomabilites to amateurs. 
candid cam opty one that i small 
and spectly enough to permit be 


therefore ts more 


The bus pictures has been 
developed into an art by news photograph 
tre and ther candid cameramen” Sometitncs 
itmeniows tactics are abnolately ‘acceuary, i 
the photozrapbee would escape with an 
‘Gamiged camera. anda whole ead. More 
Ham one fews-pletre man has come to erie 


race track operating in. deisnce of 
he ls, of a some other pace where photo 
raphe were ot. permitted, simply because 
fre Wied to get_a peture with sa, ordinary 
ws camera that cannot be concealed much 
‘coker than a plano. On the other hand, many 
2 ootable picture scoot aw been made wit 
fa s-eye camera, Such cameras can be Cot 
caled in books fn packases, 
‘ot a thowand 
amoullage, a 
can be tied in such a way’ that 
Tenow a picture i heing made 
is not limited 
ly wie 
con 
B ‘an be 
Even in competition ‘with standart 
Cameras of lara sie, t frequently comes out 
head. Some ministre cameras’ can make 
Pictures in such rapid succeson that a series 
St shots showin the progres of 38 automo= 
tte mishap oe other action can be obtained 
perience operators are able {0 soap Ti 


tures les than a second spat 
S.THE sid of animal photography, high 

peed. miniature camerse ate capable of 
tinasual work. Bad ight conditions, rapid 
‘movement, and a spoiled shot now apd then 
mean nothing to the camera with a lens ten 
times as raped as the speed lens of a few 
Years ago, and using. film that costs lite 
more than a nickel a foot or hes than a cent 
2 shot 

Photosraphers who go in for speed work 
and snapabots in poor light, frequently re- 
ert to tricks of the trade in order to 
the already sreat speed of 


solution for a short time, and then drying it 
Ss rapidly as posible. The speed increase ob- 


tained by such means & only temporary, 50 | 
that the bypersnatized fim must be sed 
within short time, usually a few how, if 
Tasimum beneda ave to be obaind, 

“nother method frequently we to increase 
fim speed precfogsing. ‘Tat i the Hm is 
foazelsghty by action of light before His 
exposed the Usa way. An increase ofthe 
Sesto the sver epative image of three 
{e Bve times is aimed for ths tethod. A 
Ceavenient way 10 pre-fog 2 fm iso set 
{he camera shutter af fay ah seed soy 
{Vigo second, and the fene'daphragm at 2 
‘elum opening, about /0.3; place a sheet 
t-ordinary typewriter paper over te lees, 
ioading ft down shout the edge of the lens | 
flanges poi the camera a the Sky” (Bot pet 
ting unig to fall drecty-on the pa 
ver the lem), and snap the shatter. Reset 
ie eater, without, moving the im, 20d 
fake the esponre inthe tsa Way. “At 
Might, pre-foszing can be accomplished with 
Ue ad of an eecrc amp. 


ROCESSING films and making prints at | 
one time presented a problem tn eat 
ctography and other camera work in 
‘very, small films Today, though 

n 


i by four 
negatives the ese 


al Park. 


teen inch enlargements 
of one of the new 
Manwfacturers have concentrated on the 
making of fine-erain films, in. whieh the ml 
ute particles a aller forming. the photo- | 
graphic image have Tess Uendency to clump 
{eorther into graim than in ordinary films 
ain developers have. came in: | 
them is 4 g80up employing 
m clemiat that tied 
on ut whieh 
“scontined Decale of Hs pois 
Feets on the skin, and which s 
ployed widely in the rubber and tmany’ other 
Th addition lying a fine-srain film 
sand developer, the eat eve cameraman has (0 
thea bit futay’ about the handling of the 
to keep the temperature of the va 
cutions and “rithe water constant 
out, and then be eareful ot to chil 
‘when he attempts to dry ity Me has 
it ently with some soft material, 
oe of the new viscose sponge 
femove scum and articles of drt that m 
Hook ax large as nlarzement 
ust be ha 
10 avoid finger marks, scratches 
tnd dirt accumulation. Usually, special ch 
isrvers, designed minimize stain and ac 
‘commodate sel neeatives, are employed for 
ting. 


Various fine 
Amon 


HE cost of a good quality cat's-eye carn 
3, equipped with the fastest Jens that is 
practical, may take your breath ayay, espe 
Sinoe the outfit not much larger than 
3 pound of butter, Yet the allitis of Uhat 
ainera, coupled with its low-cost operation, 
frequently profitable. investment 
‘The photographer who seeks to make money 
from his hobby or profession ean make sich 
camera pay for itself many times over. 
Proof of this is seen in the fact that many 
freelance photographers who sell pictures to 
‘magazines and newspapers, as well as profes- 
Slonals. who specialize in baby pictures or 
ther difficult branches of photography, are 
Sdn markets for miniature-camera pictures 
consistently. They produce xood ‘rel 18 
Simost every field of photography 
‘Vou sill hear much’ about cat-eye cam- 
cs in the future, and see increasing numbers 
ff pictures made with them. 
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Kinks valready' described, the ‘wire ean be 
‘wound to the marks exaily and will fall suto- 
matically into a well-formed. spiral around 
the form, 

Fiber col forms are not always used as the 
cores for co 


com WINDING TRICKS | TRICKS 
on waping TRICKS | SET BUILDERS 
(Continued from pose so) 

dncier rated and one wich sat te | 
used when the spacing is wide, consists of 
‘marking Jost where each turn shuld» on | 
the coll form and then applying the wire ac- 
cordingly. By Using either of the two winding 


Pract 


pa Ee 
fo foe ty BE 
ip tnpor gin peeled 
cameos INVENTORS 
sure to receive bend Se wad if left expend Wi t f th B k 
a aes ess ae rite tor these booRS 
VEX ‘often, the amateur finds that al- - . a 

Cte ed 
is building. Within certain limits, however, be - Ie 
Sta ee dee eT tas te he oe ( 
Mie hata ts fen 
bie ar eke ae T PR ROTECTION 
wile the change inthe spacing between the | J INVENTORS 
ig omg td er 
ea ge eae 
ifn hl ie i ac 
ae ae 
aa ache cai'e Sanita wed 

aac soe a" 
Sn feu dae eae aaa 
ie pre ty tam (30 multiplied 
ee en wa 
sis at 
a : 
Reaaenng er et epergea| 000k of Suggestions 

Ponememenircemers! about Selling 
‘Bit egal ae : 
accor Inventions ‘new Book About Sling tventine 
Soe wad ec 


PIGEONS TO BE DRAFTED 

FOR THE NEXT BIG WAR 
Aw aay of American homing pigeons, a 
rilion strong, may be drafted in the event 
fof war. Plans ‘are reported. to have been 
Worked out dividing the country into zones 


With an officer in charge of each to Keep victor 

Contact with all owners af pigeons, so thatthe 

birds can be mobilized in the shortest poss 

ble time, During the World War, pigeons 

played an important part in carrying me 
Sages from Hine officers Lo headquarter, 


ONE FIFTH HORSEPOWER 
DRIVES MODEL AIRPLANE 
‘Winn a tiny fuel tank holding one and a 
third ounces of gasoline, a six-foot model air= 
plane takes off, fis, and lands, powered by a 
friniature motor developing one fifth of 
designed “and 


INTERESTING INVENTIONS 
‘An Early Revolver 


RUSH THIS COUPON 


MARCH, 1935, mm 


MECHANICAL! 


ENGINEERING 
A iiirererraer | 
ical Sedy athe a spar tie 


the International School of Engineer 
ig» Thousands of students have good jobs 
at big salaries Individual instruction. Quick 
Progress because you are ia a class by your 
self. Courses written by well-known me- 
chant 


A woxpenrot. eld for men who 


inches OFF am | 
WAISTLINE @=~>| 


SDaretor Deters my waitin 
Bein tea 


atk ‘Sram of rest” restores | 


ayesha | 


WANTED wanuracturens 


METAL CAST PRODUCTS CO. 


HERE'S THE ANSWER 


(Continued from page 


WHEN YOUR MOTOR MISSES 


(Continued from page 62) 


physeal endurance, greater resistance to dis- 
better defense acaimst nervous 3 


What Is the Decibel? 


J.A.L, warexacey, cox, A decibel is 
‘one tenth of 3 "bel." the standard transmis 
Sion and sound unit named. after Alexander 
Graham Well, the inventor of the telephone 
The bel does not indicate any specific quan 
tity but is merely a convenient means for ex- 
Tes or gain ratio. for indicating 
wer levels 38 

the changes ia the volume af 8 sound. 


Primary Prismatic Colors 


W. J. B, atexasons, « o. Only three of 
the seven colors of the Spectrum are const 
cred as being primary colors. These are red, 
freen, and bide. In. paements, however, the 
three’ primacy colors’ are red, yellow, and 
Ue 


A Drop's Volume 


is contained in 
dof a 
ora, 


vest how much 
the averaze drop formed. at the 
hnedicine dropper? —V. N. By Je 


nts volume of the average drop can be 
dered as being equivalent 

fo a cubic centimeter. Similary, one 
‘cable Centimeter equals about twenty drops 


Columbus and the Elements 


i retal TF, it wa two hun 
dred years late that the twelfth—phiophords 

‘vat added to the lst. The remaining eighty 
of the ninety-two known elements were di 
Coveted dung the past two hundred: years 


Asks About Asteroids 
7. ¥. 0, nowoueey, £. at, There are t 
chook of thought regarding the asteroid re 
Solving about the sun in orbits adjacent to 
Mars and Jupiter. ‘The fist hotds that they 


Scand contends tha they are the matin of 

Planet that never formed. Up to the pres 
nt, about 1,100 asteroids have Been. aco 
fred, the larsest being about. five hundred 
rile i dameter, 


Fourteen Diseases Conquered 
HG. C., stewrms, rex, Of the thirty 
two so-aled uch dieu, fourteen. coud 
beep ut cotely the eng medial 
Knowledge “concerning them wat" fat in 
nod 


Removing Match Scratches 

Q—cxx you ve me a formula fora pole 

at wil remove match scratches from 
.'D, V. Oakland, Cai 


furniture? 


ema, following this with same psn 
‘whiting and Bally with a soapy cot 


Car Backfires On Hills 


» MROORESS, S. ¥. One trouble that 
Dackice when it icomst 


but as soon as he tried a wip it ran dey. 
"The first time it happened, be thought 
he'd got some dirty gasoline, 30 he had the 
83s line cleaned, threw out three quarters of 
tank of as, and filed up with fresh. It 
Teoked like he had it fieked tntl the morning 
he came in here at the end of his neighbor's 
tow rope. He was ft to be Wied and blamed 
the gasoline again, but the joke was on him 
"What was the matter? Ems gas tani?” 


Gus chuckled, 
0, he los. his 
i auto-supply 
st a faney, nickel-plated ala 


WWORSE, than tae 
"About two werkt 
sas-tank ap, a0 he went to 
Store and be 
He didn't Kaow there were two kinds and 
bought one without 4 vent i Tai 
2 vacium-tank cat, be should have got one 
with a Vent hole, Naturally, the Vacuum tank 
auld suck against the vacuum formed in 
te gas tank so It ran dry. Inthe ety, where 
hhe made short runs, the car generally” was 
ile long enough between times for ait t0 
leak in around the ‘threads and equalie 
things, but on tong tips was just ton bad” 
“What was thesecand job?” asked Withers, 
wras a funny one, too. One of ou 
ratomer took 2 long trip about a week 
Everything went fine unt his feed ine 
Started to act up. Every hundred miles oF 0 
ic"would get clogged and he'd have 
and have it blown out 


When he got. home on Tuesday, he came 
in here. Thad n och, and took the tank off 
the chasis, At T way iting I up on the 
bench 1 beard a peculiar ratie, 30 1 started 
feshing around inside the tank with a couple 
ff Tong wires Tt wast long before T pled 
‘ut three feet of rubber tubin” 

Robler tub 

Sure, He probably had his, car parked 
some place anda gasoline thet tried to siphon 
fff the gas, Something scared. im, and 
Sea! of pulling the tube out, he dropped i 
After that, it was just a quston oF i 
‘atl the gasoline stared to attack the rubber 
fd break-up into a 

‘Are gas trouble the 
make 

Ne 


YE AT mises a hi 
sspoathly alow speed, its likely 
that ‘the breaker points are st to0 cl 
the spark-plux peints are too close Lost 
{at the high-speed mixture inthe carburetor 
is wrong, or th 
Tots of carseat Tow 
fine ‘at. high speed,” dded Gh 
‘cae, the spark plug points may be too far 
spatt, the breaker points may be too widely 
spaced, the choke may be stuck, the Mi 
may Kak, or the valves may be worn 
“Tout what makes a car mise at all speeds? 
asked Withers 
A whole mes of 


the valve springs are weak 
yD 


can cause that 


Poorly adjusted valves, stuck Valves, ditt tn 
the carburetor, 


3 plieged. fuel Tne, leaks 


Tend or rotor, of 4 Poot 
Carburetor misture.” 
‘Fas then, Joe Clark, Gus's partner, 


Wis head throush the door. “Ned Hol 
just drove in, Gis,” be called, “Wants you 
fo take's look at his engine. Got a fad 


Spolter, and thinks maybe one of the spark 
lus i fouled 

“What did 1 tell you?" erinned Gus. 
‘Number four and its only Wednestay. This 
seems to be the week when the Model Garage 
the port of missing motors 
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inal Lauds Magically cally Cissuve WORLD-WIDE 
a’ MIGH EIDELITY RECEPTION 


with This Amazing New 


ed DWrsi 


ALWAVE 

Radio! 

pus! FIVE WAVE BANDS) 
3 


SAVE 350% 
Direct, firm Miihoeit Liboonionist 7 ogo 3400 NeTEnS. 


12,000 MILE TUNING RANGE 


ace 


Hears Hi 


MIDWEST RADIO CO 
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Elevators To Carry Fish Across Big Dam 


continuous o 
ing the Bah 
SStmon, guided by an outward Bow of water 
which they will im against, ean be entering 
ib companion Tock. A movable case, with 2 
‘Maoted ‘bottom, wil Mt the fish tothe up 
ner ee? the in pie open ai 
tn arrival there give them a pene 

to sm throat the pasase Teds itn te 
thane! above the dam A single Bish lock, for 
tmergncy the, placed at te south end of 
the rplllway tap, Phese willbe the fst lacks 
ever but for fh 


peration—while the water is Hift- 
ft have entered ane Inck, other 


ES of the fish ladders, and each pair of 
Tocks is eapable of ‘an entire 
day's ru of salmon ait arrives o sets 
‘the day's ram cam be diverted nto the va 
ious faba as dese 

periments now are being made to de- 
termine whether the youn salmon will nee 
Help over the dam on ther downstream jour 
ney to the set As the power howe wil we 
Ire owcpeed pow ey» thous 
thatthe young ‘ish willbe’ able ta 
throuh without injury” However, surface by 
tues wil be provided im ease the Angelis 
re rehictan (0 allow themestves to be ear 
cf down cir theoush the power wheels 
mvder the splay Mes 
"The desen ofthe fakways over the Boone 
ville'Dam to ‘safeguard the Columbia River 
Zalmon tn jst ane of the many ways in which 
the scent of the Bureau of Fubercn are 
trying to better faberman’s hick, aod to take 
4 Tange proportion of the element of luck ost 
A ing-opecaly oot of commercial fsh= 
ing 

Although even the sport of angling bas an 
Important economic apect—it estimated 
Ui, counting the cot of tackle, teansprts- 
ton aso, every game ah ‘caught 
tpriaman a with die 2 yound 

‘doa’ matter to much tothe fllow who 
ots Gihing for fun, But a bad season othe 
freacommercal ‘series san. economic 
{tuoedy to a great many” people. For, in one 
vray of another fal milion American de 


Dereon our fuberis for their livelihood, 
‘One of ‘the ‘important daties of the hu 
eats selentats i to discover early lane of 


the depletion of species of foh that are of 
‘commercial importance, ad. t 

Fecommend to commercial fisher 
men and to the sates dieetly in- 
terested, mieasues to check the de 
tion,” Another important. duty 
fr to forecast for the benelt. of 


fitch, s0"that preparations may 
Tievmade for binding and mare 
‘et large eatch Ione is ike= 
{yy and so'that money may" be 
faked in the Biting wut of bing 
Sel and the making of han 
‘ling preparations it the sexon 
iikely tobe poor one. 

"To carry out these dies con 
sant study of theft hfe tn 
farge areas of the sea is necessary 
‘The Bureau's seagoing scents 
{ite the ceraus takers of the deep 
‘They aren able fo count erey 
fate seh fou it by 

ping coe cack of spawning 
‘onditions and of the total extehes 
Stveich variety of fh they are 
fie to cimate cosy how well 
the various populations are being 
‘maintained, nd hat the coms 
ing sean’ cath is Hksy tobe, 

Few salt-water fish "stay pat 
From the begnning to the end 


ite ftom place to lace Bren the 


1s 


(Continued from page 17) 


ez of marine fsh aheays are om the go, Dee 
posited inthe open sea, they are carried along 
By the currents a part of the dense drifting 
Uke called “plankion” which the eel base 
{ed of most fh After they Fath, the youns 
fh continae fora time to deft with the care 
fen, feeding om the plankon of which they 
iBtely were'a tart ahd i turn preyed upon 
by taser fsh.'When they are stron enous 
to aye where they please they att thelr 
fies migrations i Search of food, aad 
‘Shedience to the laws of their kind. 

For sveral years, urea investigators have 
teen tracing the deft of the cass of bad 
tock, ‘weakish, mackerel, and other impor. 
tant fod fi, by means of experimental hauls 
wth fine ik ‘net A slaie east of one of 
{hese small nets as been own to being up 
5 it milion weak ok ees 

‘Valle Information sbost the growth and 
migrations of more mature fh f obained by 
‘atching them, recording thee measurement, 
{Basing them 3 


fod sooner or later were through the fe 
Sn fal of, Tattooing» number on the fa 
Side, ad branding with dry ice wore tried, 
Ut’ ether method resulted in) Smarking 
that was permanent. Then Robert A. Nob 
fuodate aquatic bologst in-charge of At 
iSotie Invetiation, saved the problem. He 
‘rakes & smal inciion inthe fis body wall 
ieserts a brightiy-colored tag of cellu of 
Soft rubber nthe body cavity, and returns 
IE ah tothe water 


‘N FISHERIES investigations it often de 

sirable to know the exact age of an individ 
tal at Sie gives 8 Tous indeatio, but ze 
Winat ayaa foe ide to a, 5 avec 
rapidly ast} ¥ wwerage of its kind. The scales 
Sita much more tnstworthy guide to its a5. 


Inflated Hides Used as Boats 


[pio a 


If you examine a fish scale unde a miero- 
scope, oF even under an ordinary magnifying 
ass you will notice numerous rides some: 
{hing lke the growth rings inthe cection of 
Strunk of'a tice Ridges dse together tep- 
fecent a period when the fish Was frowing 
Sowly;ridses widely separated represent 
when it"was” gowring rapidly. This 
Tee ese to Sesctne ate oe 
Tn 1082, the ftest year for which full Bi 
tures are viable, the total catch of Bh in 
the United States and Alaska was ver two 
tnd one half billion pounds, and in spite of 
Tow. pces it was told for over $51, 500/00 
"Tat our fisheries afer centuries of inten: 
sive fhing, can nal produce “this much 
‘wealth, is farsely ue fo. the conservation 
toethods of our Bure of Fsbeic, In Alas 
here the Bureau has the power tore: 
tte all Shing, the value of hs work shows 
Sp mont leary 


ROUGH asreement with the Canadian 
overment te seriously depleted Halibut 
Sahery bas beet regulated toring It 
Sealy back toward normal, Another case In 
point the far-teal herd of thePribiaf Islands, 
{Wien it came under the Bureats control I 
011 there were only 200000 tas et iter 
‘many’ generations of ruthies snuchter, Now 
the herd numbers 18000, and i Increasing 
the rate of ight percent year, although 
‘ver S000 sur aks are beng led for 
iter shine anna. 
On the coms ad. inland waters of the 
fed Sates, where the urea ay no rege 
ory Powe, conservation methods recom 
tended by it'have been adopted by many 
oS 
iy eflctive the tse of sang 
feat by teawlers large netstat alow 
{Er below market sie to exape 
“The work of the federal dir haiheres alo 
{s makine for good ang in the future. In 
YoU thee hatcheries produced and darted 
et seven lion es, fry ated ageing. 
‘Two percent of them "were ame fy the 
ent fOod fh Another Important conserva: 
Son measure ‘was the rescue of Osh stranded 
{n'sallow post ater the Minnipp oot, 
‘Ove of the Bureaus many jobs sekine 
ew user for faberes products Experiments 


Irom seventy-five to 
400 thes ab much tain Dat 
des standard cod-iver oi. “his 
ddecovery probably il mean the 
‘expansion ‘atthe’ now compara: 
tively small New England sword 
4h hery uni its-product. ki 
‘worth about $3}00009 year 
“And the laboratory work of the 
area's Scientists des more than 
find new ways of puting dolar 
into fishermen's porkets It finds 
ways of keeping’ their dolar tn 
There pocket the pas, out of 
every dollar that a Bsbermian was 
aid for his catch be bad to spend 
rent cents to replace his ets 
{Chemical "net preservatives "re: 
Se dapsone yh Barna 
fave’ made i pootble for fsher- 
sen 10 save. two lion dollars 
year on net replacements, Wears 
of scentife study of the salmon 
fave made it possible to regulate 
semmnezcal fins 9 36 po 
reat ees 
for Sihermen, while at the sme 
{ime allowing enough fh tospawn 
o- protet future runs in th. 
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The difference between day and night! 


ON literally millions of o¢ 
casions—in every comer of the 
globe—whe 
light is neces: 
means “the difference between 
day 1 


nd night.” Eveready 
Batteries are ALWAYS fresh 


bright 


when you buy them, 
“Date-Li 
of this freshness. The next 


time you purchase batteries, 
ook for the “Date-Line.” Your 


Dealer sells Evereacly Batteries 
so fast that they are always 
FRESH on his shelves 

“Packaged Electricity at its best.” 


Nartowan Cannon Comrany, xe 


FLASHLIGHTS & BATTERIES 
This “DATELINE” 
tells you 
they’re 


This picture Dept. 
for framing— cdinol Had ton asthe Ga ech or iver ie xtich send me a sloesnereel 


this Frances Tipton Hunter painting suitable for framing 
bclow 


‘a beautiful 10"x 14" color-repro- Linvesintal oe 


duction of this painting (devoid 
iatter) will be 
nw if you will fill out the 


t OMX wna 
of advertising 


Name. 


coupon herew 
with ten cents 


nd mail it tous Aiki 
coin or stamps. 


ity 


me TOR. Ch = 


i ae ‘|& 


You Are Invited 
ta Tune To om the AUS: 


CAMEL CARAVAN 


WALTER O'KEEFE 
CASA LOMA ORCHESTRA 
ANNETTE HANSHAW 
TED HUSING 


CAMEL’S COSTLIER TOBACCOS NEVER GET ON YOUR NERVES! 


